, fal 
what s going on at U 
Nevada. Officially, the facility that 


developed the ji 


rd Spy planes doesn't 
exist. In fact, it continues to expand, 
and now the Air Force wants to 
of public land to keep curious civilians away. Are 


there shadowy projects underway that ei t iz ens hav Š 


right 
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IndyCar Champion F 


" 


TO 
ME 


The Winningest Team In NASCAR History 


SS - Memories of things 
passed. And on the 

racetrack in 1993, 

Ford passed just about everything. 
The Ford-Cosworth Indy Car tallied 
ce six wins and a Drivers 
Championship. The 
NASCAR Thunderbirds’ 


ten season wins 


capped off another 


great year for Ford, 
Y A the winningest 


company in NASCAR 


history. The IMSA-GTS Mustang 
delivered Ford its tenth straight 
Rolex 24 at Daytona. 

And Ford off-road trucks 

took six class trophies, 

plus the big and small 

truck championships. 

All in all, we're glad 

we brought the camera. 


And, of course, that extra suitcase. 
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HAVE YOU DRIVEN 
A FORD LATELY? 


ITLL CLEAR 
YOUR HEAD 
AND ALL MAJOR 


1100cc Boxer Twin powerplant, ABS Il and road-hugging suspension. Feel the freedom of owning the 
road, not just occupying it. Test-ride the machine known to cure major forms of congestion. Instantly. FOR THE WORLD AHEAD. 


Experience rare exhilaration. For the authorized BN y ur dealer for full details about our 3-year, unlimited 
mileage, limited warranty; 24 idside aid; and free riding s c ience can be even more affordable with financial options through BMW 
Financial Services. And take a clo: o € of North America. The BMW trademark and logo are registered, 


The R 1100 RS has the power to turn a rush hour into something you actually look forward to. An Jg 
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DAVE HOUSER/TOM WHITE 


SEARCHING For THE 
Secrets Or Groom LAKE 
52 

The Air Force wants to close off 4,000 hilltop acres of public 
land overlooking a remote, secret air base in southwestern 
Nevada. So what's really going on there? 


Your phone once had to be tethered to one location. Now, the 
fantasy of a wireless phone that works everywhere and is 
small enough to slip into your pocket is beginning to look real. 


Eco RESORT 

óó 

On a lush Caribbean island, the first solar- and wind-powered 
luxury resort is being built—from trash. Constructed from re- 
cycled materials like newsprint, shards of gloss, and old tires, 
it's powered by photovoltaic panels and wind turbines. 


Musc Cans 
68 


A trio of brawny powerhouses has weathered waning sales, 
fickle fashions, and gas crises, certifying that Charles Darwin 
wos right: In a competitive world, the strong do survive. We 
put the Chevrolet Camaro, Ford Mustang, and Pontiac Fire- 

bird through their paces. 


Canapa’s ADVANCED 
Houses 
m 
Tour ten advanced house designs from our 
neighbor to the north. Probably because of its 
cold climate, Canada is a world leader in en- 
ergy-efficient housing. The award-winning 
technologies from these houses may appear 
in U.S. homes soon. 


Deam Or A HUNTER 
So 
The story of the Iceman’s life and death has taken a 
sinister turn: New research reveals that the 5,300- 
year-old man discovered in on Alpine glacier died 
with his enemies in pursuit. 
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THe Pusuic’s 
Ricur To Know 


need for military secrecy is self-evi- 

dent. Even today, as the United 
States and Russia shed adversarial 
stances for alliances in policy and com- 
merce, one could argue that secrecy is 
the best form of security for sensitive 
projects. Keeping terrorists and rogue 
nations off balance is the object: What 
the bad guys don’t know can hurt 
them, or at least keep them at bay. 

But that begs the question: Who are 
the bad guys? In this month’s cover 
story, Senior Ed- 
itor Stuart 
Brown ar- 


I: times of war, even cold war, the 


Desert patch: A 
secret facility has inspired cognoscenti who have 
their own newsletter and other memorabilia, 


gues that as far as the Pentagon is 
concerned, it’s you and me. The Air 
Force facility in southern Nevada at 
Groom Lake has become the best-kept 
secret everyone knows about—up to a 
point. Ordinary citizens, aviation 
buffs, and—to be candid—a fringe ele- 
ment of highly imaginative UFO seek- 
ers, have long had limited viewing ac- 
cess to Groom Lake from public lands. 

This is apparently more than the 
Pentagon’s cloak-and-dagger mentality 
can bear. Recently, the Air Force re- 
quested that certain mountain peaks 
with distant views of Groom Lake be 
put off limits to the public. Is it any 
wonder that speculation about the go- 
ings-on here have run wild? 

POPULAR SCIENCE is not alone in sus- 
pecting that advanced spy planes and 
other exotic aircraft are being tested at 
Groom Lake. It’s highly unlikely, how- 
ever, that the military is flying the cap- 
tured spacecraft of little green men 
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from Mars there. But who can tell? The 
facility, which is only one example of 
the Pentagon’s $14.3 billion “black” 
budget, is beyond the scrutiny of even 
the most powerful congressional over- 
seers. This means the military contin- 
ues to operate a substantial part of its 
business without accountability. 

All official military sources have re- 
fused our requests for information 
about the work being done at Groom 
Lake. Based on past actions, however, 
we're sure we'll eventually get an invi- 
tation to an unveiling of some now se- 
cret project —when the Pentagon fears 
that congressional funding may be in 
jeopardy. Welcome to Dreamland. 


of the communications revolution 

now underway than the explosive 
growth of cellular phones. These wire- 
less portable marvels that cost thou- 
sands of dollars less than five years ago 
are now being given away (to induce 
you to run up your phone bill). 

But the coming of age of the cellular 
phone is merely an opening act, as As- 
sociate Editor Robert Langreth's 
“World Phone" story points out. A new 
generation of communication devices 
on the near horizon will turn Star 
Trek-style commmunications into ev- 
eryday, walking-around reality. Today's 
essentially wire-based dial tone is 
rapidly evolving into a satellite- 
bounced network of computer-switched 
radio waves. This new technology will 
enable anyone to reach you anywhere 
in the world through devices that will 
be as ubiquitous as credit cards—and 
perhaps about the same size. 

For certain, there are technical hur- 
dles along the way to the ultimate 
phone network. We're also many 
years, as expressed in billions of dol- 
lars of development, from the imple- 
mentation of these sophisticated 
phone services that will deliver much 
more than mere conversation. 

In a way, it makes me nostalgic for 
the nearly intuitive operation of the or- 
dinary telephone. My five-year-old 
daughter Diane, for example, learned 
to make a seven-digit phone call before 
she learned to read. But the fact is that 
there is no turning back from the in- 
evitable progress of telecommunica- 
tions technology. Soon, I'll be no more 
likely to travel without a cellular phone 
in my pocket than to leave home with- 
out....well, you know the rest. 
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“A Remarkable Esset 


4500 SuperWide+Laser in a recent 
comparison test of SuperWide Radar/ 


Achievement.” ENS 


truly és a remarkable detector. It com- 

j yj: bines superior radar and laser detection 
4 aoaztt 
Automobile Magazine er emis mm ae 
result is complete protection from every 
type of radar and laser used today. 


In addition, Passport 4500 
SuperWide+Laser's superior anti-falsing 
circuitry minimizes Ka falsing while 
maximizing sensitivity over the entire 
bandwidth, 

Best of all, this superior perfor- 
mance comes in a product amazingly 
easy to use, Plug it in, turn it on and 
Passport 4500 SuperWide+Laser is 
instantly at work for you. 

Automobile summed it up best: 


“ 
Without a doubt, 
the new Passport 4500 SuperWide 
sets a new standard for 
combining superior range 
with user-friendly urban behavior. 
» 


Passport 4500 SuperWide--Laser: 
when the best is available, why settle for 
anything less? 


To order, call toll-free: 


1d Long-range radar and laser protection combined in a single detector 1-800- 433 f 3487 


In Canada, call toll-free 1-800-667-5452 


2 Total protection from every type of radar and laser used today 

à . Passport* 4500 SuperWide $229 

3 Innovative laser technology from the company which introduced plus shipping & handling. Ohio residents add 6% sales tax 
the first laser detector 


Passport 4200 SuperWide is available for 


4 Complete SuperWide Ka protection with no sensitivity loss Sely 135; Call foe details. 
5 Exclusive DPR" Anti-Falsing circuitry to minimize falsing ESCORT 

i ? Department 40163: 
6 Complete audio and visual alert system a Fields-Ertel pen 


Cincinnati, Ohio 45249 


ESCORT. 


Tho Innonatine Fdoe™ 
This One 


ii 


9BGR-549 


7 Unconditional 30-day money back guarantee 


ey 
ESCORT products are designed and manufactured in the USA. — 


TALK BACK 


From Tue Driver’s SEAT 


Ws can't batteries for electric cars 

[^We Drive the World's Best Elec- 

tric Car," Jan. '94] be charged with al- 
ternators attached to each wheel? 

Tom Ables 

La Conner, Wash. 


In their regenerative-braking systems, 
electric cars do, in effect, have an alter- 
nator attached to the wheels. But re- 
generative braking can recover energy 
only while the car is decelerating or go- 
ing downhill. If this technique could 
work continuously, an electric car 
would fulfill the definition of a perpet- 
ual-motion machine—an impossibili- 
ty.—Dan McCosh 


ying $2,000 to replace the battery 
pack every 20,000 to 30,000 miles 
would be a real turnoff to buying an 
electric car. Also, what has General 
Motors done to ensure that the driver 
and passengers won't be bathed in 
battery acid during a car crash? 
H. Hardesty 
Fairmont, W.Va. 


The need for regular battery replace- 
ment is indeed the Impact's highest op- 
erating expense. The overall cost of op- 
eration is equivalent to buying gasoline 
for about $3.50 per gallon. The Impact 
has been thoroughly crash-tested, and 
is one of the few electric cars certified as 
crashworthy.—D. M. 


IMEMORIES... 


Y article “The Outlook for Hydro- 
gen" [Oct. '93] reminds me of the 
time in 1939 when my cousin and I 
learned to make hydrogen in school. We 
went home that day and made hydro- 
gen using a tobacco can with a hole in it 
and a spark plug. We then connected 
my dad's old three-horsepower station- 
ary engine to the spark plug in the hy- 
drogen-filled can. When we turned over 
the engine, we almost blew up the 
barn. I knew then that hydrogen was 
hard to store, but I figured someone 
would come up with a safe way to do it. 
Allan Dukeshire 

Woodstock, New Brunswick 

Canada 


PAYING 
FOR PRESERVATION 


ts good to read in the media the sim- 
ple fact that land preservation costs 
money [Times Mirror Magazines Con- 
servation Council editorial, “In Bal- 
ance: This Land Is Your Land,” Dec. 
'93]. To balance this cost, we should 
continue the National Forest timber- 
sale program, which consistently re- 
turns a net profit of hundreds of mil- 
lions of dollars annually. If this 
program were maintained at levels 
representing sustainable timber yield 
from land available for harvest, and if 
the money generated was earmarked 
for continued management of all pub- 
lic lands, there would be little need for 
recreational user fees. 
Timm Locke 
Product Publicity Manager 
Western Wood Products Association 
Portland, Ore. 


SEEING Jump JETS 


In your article “The Next Jump Jet” 
[Nov. '93], you did not specifically 
mention the Ryan “Pogo-plane,” one of 
the early developments in vertical 
takeoff/landing aircraft. In 1956, when 
I went to work for the Allison division 
of General Motors, one of the originals 
sat atop the canopy above the execu- 
tive parking lot. When it's on display, 
you can see one at the U.S. Air Force 
Museum in Dayton, Ohio. 
N. B. Kell 
North Fort Myers, Fla. 


The plane shown in the photograph be- 
low was called the X-13 Ryan Vertijet 
and first flew in 1955. 


Address letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, N.Y. 10016. Or fax your letter to us at 212-481- 
8062. Letters may be edited for space and clarity. We regret that we cannot answer unpublished letters. 
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If you're s 
fish without spooking them. ent it'll put in you. With a 
Weedless Wedge propeller that powers through cover thick enough to walk on. 
An unbreakable composite shaft that bounces off stumps. And up to 48 lbs. of 
thrust to handle the heaviest rig. Bow or transom, 

hand or foot control, Minn Kota makes your boat a go-anywhere, —_ 

4-Wheel Drive fishing machine. That gets you closer to ZVISSSEF SSEPEST 

sh. And while you're there, pick up any litter you 
find. Clean water is better for us all. 


Harry Campbell 


Outdoor Recreation 
An Endangered Tradition? 


he battle continues. Despite the 
need for mutual understanding, for 
tolerance and appreciation of others’ 
interests and recreational pursuits, 
open warfare between environmen- 
tal extremists and outdoor users still 
rages. And while most of us who use 
the outdoors think of ourselves as environmentalists, 
there are some who believe the only way to protect 
our natural resources is to lock everyone else out. 


That outdoor users consider , 
themselves "environmentally aware" i 
is borne out in the TMM Conserva- | 
tion Council's 1992 and 1993 Roper | 

i 
i 
i 
i 
i 


studies. These studies show that out- 
door recreationists—skiers and fish- 
ermen in particular—lead the 

US. public in their under- 
standing of, and appreci- 
ation for, natural re- 
source conservation. Yet || 
when it comes to tackling 
environmental issues, bar- = 
riers go up and an Us vs. Them men- 
tality sets in. 

“Sometimes,” says Joe Parkinson, 
executive director of the Vermont 
Ski Areas Association, “I have the 
feeling there is a cultural fault line 


running right through this country. 
Instead of being strengthened by our 
differences, we've allowed ourselves 
to become embattled by them. At a 
time when we should have devel- 
oped a deeper appreciation for the 
interdependence of our hu- 
man resources and our nat- 
ural resources, we have al- 
lowed them to become 
| adv 3 
’ Though Parkinson is a 
| skier, his frustration— 
shared by many outdoors users—is 
universal. 

The war stories, meanwhile, con- 
tinue. Quabbin Reservoir in central 
Massachusetts is an example. The 
state division of fisheries and 


wildlife, recognizing that the area 
was seriously overbrowsed and local 
deer were starving, attempted to 
open the area to deer hunting. Ani- 
mal rights advocates, however, saw 
things differently, and called for an 
injunction against further hunting 
on the grounds that resident bald ea- 
gles were being put in danger of poi- 
soning by being exposed to lead as 
they fed upon unrecovered deer— 
an unlikely scenario. 

Galena, Nev. a proposed ski area 
10 years and millions into the plan- 
ning stage, had responded to the con- 
cerns of locals and had development 
permits in hand. But the developer 
ultimately surrendered to last- 
minute pressures from The Nature 
Conservancy for a public buyout 
that will now put the land into For- 
est Service inventory, making it off- 
limits to skiers. 


The Search for Balance 
The outlook is not all bleak. There 
have also been successes, in which 
traditionally conflicting interests 
have been able to achieve a common 
ground. 

The recent partnership between 
the United States Golf Association, 


The Times Mirror Magazines Conservation Council reaches 30 million Americans through the pages of Field & 
Stream, Golf Magazine, Home Mechanix, Outdoor Life, Popular Science, Salt Water 
Sportsman, Ski Magazine, Skiing Magazine, Skiing Trade News, Sporting Goods Dealer, 
The Sporting News and Yachting. The Council works to conserve America's natural resources by seeking so- 


lutions to environmental problems that balance environmental and economic needs, 


National Golf Foundation, Golf 
Magazine and the U.S. Bureau of 
Land Management, formed to create 
environmentally sensitive golf 
courses, is one example. More specif- 
ically, its purpose is to develop 
courses that will serve as “environ- 
mental laboratories” incorporating 
low-water strains of grass, limited 
pesticide use and other environmen- 
tally sensitive approaches to course 

maintenance and development. 
Keystone, Colo., is another exam- 
ple. In advance of critics’ demands, 
the ski area installed sedimentation 
fencing to keep local streams clean, 
revegetated with a variety of tree 
species, halted construction during 
elk calving season, stocked a local 
river with 2,000 pounds of trout, 
constructed special bridges to pre- 
serve local wetlands and built a new 
lodge fitted with ener- 
gy- and water-effi- 

cient fixtures. 

To return to Us 
vs. Them and the 
words of Joe 
Parkinson: “We 

can no longer afford 

another decade of confrontation. We 
must build more bridges and fewer 
walls. We must nurture a new eth- 
ic—an ethic that recognizes that a 
Prosperous economy and a healthy 
environment need each other.” 

Neither environmental extrem- 
ism nor bulldozer development is the 
answer. Whether our resources are 
locked up by ecothreat or destroyed 
by dollar-driven development, the 
outdoor recreationist stands to lose. 

What do you think? Where does 
the balance between recreation and 
the environment lie? You can do 
yourself, and other outdoors users, a 
real service by sharing your opin- 
ions in the questionnaire at right. 


Which approach is best for dealing with environmental issues? 
2 Conservation 4 Preservation © Not sure of difference 


Which of the following, if any, are bad for the environment? 
A Skiing 2 Golf 3 Hunting Q Fishing 2 Boating 


What is the greatest threat facing the outdoors user today? 
Please rank in order from 1 (greatest) to 5 (least): 
Q Environmental Extremists 2 Federal/State Regulations 
à Animal Rights Advocates 21 No-Growth Advocates O Developers 


Have you ever felt pressure from anti-user groups in your community? 
2 Yes 2No 


Do you think common ground can be found between environmental ex- 
tremists and outdoors user groups? © Yes No 


Mail or fax your answers to Times Mirror Magazines Conservation Council, 1705 
DeSales St. N.W., 8th Floor, Washington, D.C. 20036; fax 202-467-4858. 


WHAT YOU THOUGHT 
In response to questions posed in our December 1993 editorial, “This 
Land Is Your Land," more than 2,900 reader calls were received by the 
TMMCC Hotline. Here's what you told us: 


conservation counc [| mews 


TMM, SMITHSONIAN TEAM OW OCEAN PLANET EXHIBITION 


imes Mirror Magazines and the 
Smithsonian Institution have 
joined in an unprecedented part- 
nership to raise public awareness of 
the growing threat to ocean ecolo- 
gy. The focus is an exhibition called 


| media displays, the critical need for 
‘ 
i 
1 
i 
1 
1 
i 
i 
| 
i 
“Ocean Planet.” Designed to show ] 
1 
1 
i 
i 
1 
i 
1 
1 
i 
i 
i 


ocean conservation. 

The exhibition will open at the 
National Museum of Natural Histo- 
ry in Washington, D.C., in April 
1995 and begin a national tour to 
10 other cities in 1996. 

Special books and publica- 
tions, audio and video products, 
radio and television are also 
planned as part of the five-year 
exhibition. 


how all life on earth is affected by 
the health of the ocean—a vital 
source of food, medicine, energy 
and raw materials—Ocean Planet 
will portray, through unique multi- 


ALL-DIGITAL 
ANSWERS 
Toshiba's FT-9003 combines 

a digital answering machine 

and a tenchonnel, duaHhand- 
set cordless telephone. The 

unit has a silencedetection 
feature that uses digital voice 
compression to minimize 


Pint-sizE RV / 


blank spaces between words Opel's concept recreational vehicle, the Scamp, accommodates extra 
for extended recording. The luggage and geor, thanks to removable sidebars and windows that j 
$250 device records up to can be stored in on-board compartments. Its fabric top folds up onto ; 
40 incoming calls and can the roof. Slots in the floor provide secure parking for two mountain 
bal tas with a remote bikes. Adam Opel AG, Box 1710, 6090 Russelsheim, Germany. 
SPORT 
SHADES 
Designed for athletes, Reebok's 


lightweight Relay sunglasses have in- 
terchangeable lenses for various light 
conditions. The lenses block ultravio- 
let, infrored, and blue light, while 
transmitting the maximum amount of 
visible light. The frames are made of | 
durable nylon. Two lenses come with 
the $120 glasses. | 


Balls jump into play with a “tram- 
poline effect” from this softball bat, 
the first to be made from titanium, an 
exceptionally strong alloy. The $400 
Tiphoon produces a distinctive "ping" 
when the ball is hit. Easton Sports 
Inc., 577 Airport Blvd., Burlingame 
(A 94010. 


STORE NOW, DISPLAY LATER 


Sony's newest audio/video laser disc player features digital video memory that 
stores any video image for later display—even after you've changed a disc. The 
MDP-800 has a freeze-frome feature that lets you display a picture while the disc is 
changing sides, plus frame-by-frame forwarding. Price: $1,199. 
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SMALL-SCALE STORAGE 


Handwriter for Windows is a thin digitizing pod that 
lets you enter words or drawings into your PC with a pen. It in- 

dudes software that converts handwriting into computerized text ond allows you 
to use the pen as a mouseike pointer with Windows programs. Price: $399. 
Communication Intelligence Corp., 275 Shoreline Dr., Redwood Shores CA 94065. 


SyQuest’s SQ1080 dato-storage card is the first drive with a removable hard disk 
cartridge for notebooks, PDAs, and other computing devices that have PCMCIA type 
IIl slots or two stacked type II slots. The 80- and 60-megabyte 1.8-inch hard disks 
that fit into the PCMCIA card each cost less thon $90; the cords themselves, about 


$1,000. SyQuest Technology, 47071 Bayside Pkwy., Fremont CA 94538. 


Ets 


The 30-foot WeedRoller slowly rolls around boat docks in a 270° arc, agitating the 
lake bottom to prevent seaweed from growing. The device, which operates in wa- 
ter up to five feet deep, completes a rotation in about 15 minutes and requires 
about as much power as a 75-watt light bulb. Price: $1,995. Crary Company, Box 
849, West Fargo ND 58078-0849. 


The Moonwalker pocket-size nightvision scope is 
the smallest of its kind and weighs under 13 
ounces. The unit amplifies 
ambient light 6,000 


The Traiko-Bike connects to any bicycle 
with a custom hitch unit. The universal 
joint accommodates bumps and turns 
but also controls side-to-side rolling mo- 
tion. A oneseat model costs $279, or 
$399 with a three-speed derailleur. A 
1woseat version with derailleur costs 
$599. Adams Traila-Bike, Norman 
Rogers Airport, Kingston, Ontario, 
Canada K7M 4M1. 


times, enabling you 
to see objects in 
the dark with 
up to 1.2x 
magnifi 
cation. At 
$399, the 
scope is one of 
the least expen- 
sive nightvision sys- 
tems available. Moonlight 
Products, 5965 Pacific Center Blvd., 
Suite 711, San Diego CA 92121. 
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WHATS NEW 
Rocker STORM 


Packing a modified severditer 600-horsepower V12 Jaguar 
engine fitted with twin superchargers, the Lister Storm rock- 
ets from O to 60 mph in 4.1 seconds and to 100 mph in 
just 8.4 seconds. Forced-air induction from two bettdriven 
blowers provides explosive acceleration to over 200 mph. 
The car is available only in Europe. Price: about $280,000. 
Lister Cars, 10 Mole Business Park, Leatherhead, Surrey 
KT22 7A6, England. 


lighter-honciir craft could make a 
comeback with a radical new genera- 
tion of airships designed by professor 
Charles Owen at Chicago's Illinois 
Institute of Technology. These concept 
airships would stand tall enough to P 
house the Sears Tower and allow 
point-to-point transport of cargo three 
times foster than conventional ocean 
shipping—and with four times the 
capacity. 


YOUR 
FINGERS 


A triangular head for reaching in- 
fo corners and a longer handle for 
more leverage make this hammer 
on original. In addition, a groove and 
a magnet in the hammer's top allow 
for onehanded nailstorts. The Ted 
Hammer is available in five sizes, 
from 10 ounces to 30 ounces, and 
costs from $28 to $42. Ted 
Hammers Inc., 6152 Mission Gorge 
Rd., Suite G, San Diego CA 92120. 


A prism wedged in each bar- 
rel of these binoculars counters vi- 
brations. Developed by Canon, the 
VariAngle Prism consists of a refrac- 
tive liquid sandwiched between flat 
gloss plates. When sensors detect 
movement, a microprocessor mokes 
tiny actuators adjust the angle of the 
glass plates, creating a prism that 
bends the light rays to counter the 
shaking. Availability and pricing have 
not been set. 


CD ILLUMINATION 


The size and shape of a compact disc case, this slim spotlight swivels left or right 
to highlight titles. The CDL-1 CD Light fits into any standard CD storage system. 
Powered by two AAA batteries, it costs about $10. Case Logic Inc., 6303 Dry 
Creek Pkwy., Longmont CO 80503. 


re > ore cA re 


LASTS 3,155,040 MINUTES. 


(THAT’S 6 YEARS FOR THOSE OF YOU 
NOT IN THE WATCH BUSINESS.) 


Our Indiglo night-light was designed to be bright enough to see no matter how dark it is. Yet, 
under normal use, its battery only needs to be replaced every 6 years. Try J NIDIGLO’ 
that with a flashlight. It's just $42.95. For retailers, call 1-800-367-8463. BY TIMEX 


TIMEX. iT TAKES A LICKING AND KEEPS ON TICKING. 
Price isted is wggested retai. © 1993 Timex Corp. Indigho is a registered trademark of Indigo Corp. See instruction momual lor exact battery He 


LeSabre Clearcoat Gloss. 
Another highly polished example 
of Buick quality. 


Increased protection against the sun’s harmful UV light. 
Against water spots. Against fading. Even acid rain. 
LeSabre Clearcoat Gloss protection. When it comes to quality, 
Buick puts a fine gloss on it. To learn more, call 1-800-4A-BUICK. 


BUICK 
The New Symbol For Quality p" 
In America. pU 


WHATS NEW 


REPRO TO GO 


Under four pounds and the size of an egg carton, the PassPort portable copier is 
suitable for travel or for offices with limited space. The copier uses rechargeable 
nickekcodmium batteries. Price: $349. QuadMork Ltd., 1465 Jefferson Rd., 
Rochester NY 14623. | 


TOUGH 
LOCK 


Thieves can render conver- 
tional bicycle Udocks use- 
less with a pipe, cor 

jack, or hacksaw. The 
B.A.D. Pock (Bicycle 
Anti-theft Device) WHock feo- 
tures two steel strips to further re- 
| inforce the lock and make it impossi- 
ble to insert a jack or hacksaw. Price: 
about $35. Integrated Cycle 

Systems, 101 Townsend, Suite 333, 
San Francisco CA 94107. 


HIGH-FLYING CAR 


The Aircar is both a plane ond a cor. Carrying a maximum 40 gallons of fuel, the 
prototype cruises at up to 10,000 feet at 200 mph for 720 miles; its top speed 
is about 300 mph. The 8.5-foot wide and 21.3-foot long craft seats four people 
and could sell for about $100,000. Sky Technology, 1515 Central Park Dr., 


Hurst TX 76053. 


CONNOISSEUR’S CAR 


The Ace, a two-seat soft-top convert- 
ible sportscar, hos a five+iter, 
260-horsepower V8 engine for 
a 0-t0-60 mph acceleration 
time of 5.9 seconds and a 
top speed of 140 mph. Its 
hand-build aluminum body on 
stainless-steel chassis is rust- 
resistant. The car is available in 
Europe for about $75,000. AC 
Cars, Vickers Dr., Brooklands 
Industrial Park, Weybridge, Surrey 
KT13 OYU, England. 
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Franklin Mint Precision Models in association with 

Chevrolet Motor Division presents the officially authorized Shown smaller than actual size 
i ; J of approximately 8/4" (21.59 cm) 

die-cast replica of the car that launched a whole new generation of Chevrolets. in length. Scale 1:24, 


Iverlising courtesy Ruth Kravete 


t's the “Hot One” that precision-engineered model that first V-8 engine after 40 years. payable in monthly installments 
embodied the technicolor detail for detail is as exciting as Awesome, powerful and "SATISFACTION GUARANTEED 
streamline spirit of the the original. Swing open the authentic to each cylinder head. ———_—__$_—_______. 
mid-'50s and drove Chevrolet doors for a look at the incredi- It’s all here from the distinc- If you wish to return any Franklin 
into the modern age of auto- bly re-created interior, even tive “egg crate” grille to the tail Mint Precision Models purchase, 
motive design matching the original double- fins and spare tire, complete you may do so within 30 days of 
Now the 55 Bel Air canbe — cowled jukebox dash. Lift the with housing. And it’s yours for your receipt of that purchase for 


yours, in an imported 1:24 scale hood and check out Chevy's a sticker price of just $120 replacement, credit or refund 


Eu 


Franklin Mint Precision Models Please mail by March 31, 1994. 


Franklin Center, PA 19091-0001 '- 
Please accept my order for the precision a, | 


Chevrolet ~ 


MR/MRS/MISS._ 


PLEASE PRINT CLEARLY 


engi 
Bel Air Convertible. 

I need SEND NO MONEY NOW. 1 will be bi 
for a deposit of $24* prior to shipment, a 


rent, in 4 equal moni 


weered replica of the 19 


ADDRESS _ APT. #_ 


the balance after shi 
installments of $24* each. 


zip 


16250-8EEQ-13 


AIR and e Bei Ar Boy es. 
Onion. Genera Motors Corporates 


VIRTUAL 
SKIING 


The computer-based MetroSki plat- 
form rotates on six axes to simulate 


GOLF CARTER 


VW stretched the Golf one foot to make this station wagon version. With the rear 
seat folded down, floor space extends 64 inches, providing 50 cubic feet of cargo 
space. Six engine options range from a 60-horsepower, 1.4iter engine to an 
eightvalve, twoliter, 1 15-hp engine; there are also three diesel options of 64, 75, 
and 90 hp. The cor is only available in Europe. 


downhill skiing. The platform’s mo- 


tion is synchronized with a large- 


screen video, complete with video 
instructor. The prototype simulator is 
being used by Steadman Sports 
Foundation in Vail, Colo., for re- 
search as well as sportsinjury reho- 
bilitation. Anderson Technologies, 
27820 Fremont Ct., Ste. 2, 
Valencia CA 91355. 


ARMORED BIKE LOCK 


A string of steel rollers protects the inner steel braid of this bike lock, making it re- 
sistant to hacksaws and bolt cutters. The Oxford Bicycle Revolver is no heavier than 
a conventional U-bar shackle, is more flexi- 
ble to use, ond is covered by a plastic 
sheath to prevent scratches. The lock 
as 100,000 combinations and, with 
a 30-inch cable, sells for about $28. 
Oxford Products Ltd., Station 
Industrial Estate, Kidlington Oxford 
0X5 1D, 
Englond. 


ASEL Coy NC 27511 


3-D woRLps 

The ability to create realistic, three-dimensional 
worlds has been limited to costly programs run on 
high-end workstations—until now. Virtus VR, a 
$99 3-D modeling package, features o large library 
of objects; lets you impart brick, wood, cloth, or 
other textures onto objects in real time; and pro- 
vides the ability to “fly” through worlds you've cre- 
ated. Virtus Corp., 117 Edinburgh Dr., Ste. 204, 


BATTERY CONDITIONER 


The Millennium CAMditioner camcorder battery recharger incorporates special cir- 
cuitry to "condition" batteries and maintain them at optimum performance levels. 
The $40 unit recharges batteries in less than four hours and is compatible with 
most camcorders, including compact models. 


“I earned $1,000 
on just 12 VCR repairs 
in one week” 


How to cash in on 


You too can earn up to $85 an hour, pocket $200 a day, 
double your income...in the high-profit field of VCR 
repair...part-time or full time. There are over 77 million 
VCR's currently in use in America today — a lot of business 
out there just waiting for you! 


Here is a once-in-a-lifetime opportunity to go into a 
booming business of your own, make really big money 
starting right away, be your own boss and enjoy financial 
freedom and security 


I's easy to learn VCR cleaning, maintenance and repair at 
home in just a few short weeks through Foley-Belsaw's 
unique method which emphasizes the mechanics involved 
in 9096 of all repairs, without dwelling on all the 
unnecessary basic electronics. This exclusive practical 
hands-on course was developed and proven over a long 
period of time in an actual VCR repair shop. If combines 
simple step-by-step lessons with easy-to-follow video 
cassette guidance. No special experience or electronics 
background is necessary. Just average mechanical 
aptitude and the ability to follow simple A-B-C repair 
procedures that are clearly outlined for you. And when you 
complete the course you will receive the School's official 
diploma attesting to your expertise. 


A true statement by Paul B* of San Pedro, California 


skyrocketing field of VCR repair! 


Send coupon today for FREE 
Fact Kit. No obligation. MAIL TODAY FOR FREE INFORMATION PACKAGE 

Don't miss out on this opportunity to give your income a I Foley-Belsaw Institute, Dept. 5224B 
tremendous boost. Send in the coupon NOW. Get all the I 6301 Equitable Road l 
facts and study them in the privacy of your own home. I Kansas City, MO 64120-1395 l 
There's absolutely no obligation and no salesmen will cal l l 
on you. So don't delay. Mail the coupon today! O YES! Without obligation send free information kit that tells me how | can l 
I ieam at home to become a professional VCR technician, in order to I 
"I started 3 months ago, now earn over $900 a week.” |_| Sam high extra income. No salesman will cal. l 
D.K., New York, NY | ! O interested in a career in Computer Repair, Maintenance and Upgrade? l 
Check box for FREE Information Kit. I 
“Took in over $3,200 in the past 10 days!” I 
H.H., Denver, CO l Name l 
“Doubled my income within 6 weeks.” I Address [ 
R.B., Bakersfield, CA l 
I Ciy- State Zip [| 
*Last name withheld by request. en ee R EE EENE E E ES EER EI 


Boeing’s 767 AWACS (Airborne Warning and 
Control System) planes are replacing the original E3 
AWACS, which were modified Boeing 707s. The new AWACS 
con carry heavier payloads, cover greater ranges, and fly higher than 

the 707s. AWACS planes provide early warning detection and tracking of 
lowlevel targets. 


AND PORTABLE 

Dolch's DVTS-PAC is the first portable computer with builtin 
video teleconferencing. A unique liquid cooling system keeps 
its Intel Pentium microprocessor from overheating. Price: un- 
der $20,000. Dolch Computer Systems, 372 Turquoise St., 
Milpitas CA 95035. 


CD SUPPLEMENT 


The Memphis Deluxe Edition CD-ROM computer upgrade kit also works as o stond- 
alone audio CD player. The ensemble includes a doublespeed CD-ROM drive, Bose 
speakers, game ports, and a 16-bit sound cord, as well as audio and MIDI capabil- 
ities. Price: $1,299. Media Vision, 47300 Bayside Pkwy., Fremont CA 94538. 


DIABETES 
SENSOR 


This toilet measures glucose and pro- 
tein levels in the urine, offering a sim- 
ple way to monitor diabetes and oth- 
er medical conditions. It contains a 
cartridge, good for one year, made 
from ceramic chips that each contain 
a biosensor. The Health Management 
Toilet System is being developed by 
Toto Ltd. in Japan. 


WELL-CONNECTED 


The concept Velo personal communications service (PCS) device combines a cellu- 
lar phone, pager, keys, and credit cords. Personal information manager software 
is accessible through a transparent LCD screen. DesignDesign Inc., 5445 Oceanus 
117, Huntington CA 92649. 


U7 


20 © POPULAR SCIENCE MARCH m W 


Call 1-800-GO-TOYOTA if you like a Truck brochure and the location of your nearest dealer Toyota reminds you to Tread Li 


If you're the kind of person who doesn't see nothing about. Toyota. The #1 Truckline in Customer 
the point of going to the same place twice, the Toyota Satisfaction, '91,'92,'93* Best Compact Pickup in Initial 
4x4 Standard Bed DX V6 is definitely your Quality, '92,'93*" So get yourself a Toyota 


kind of truck. Powerful 3.0-liter EFI V6 4x4 Then, when one of your friends 


engine. Exclusive Hi-Irac asks you to take them back to 
independent front suspen- that place you went last 
sion. After all, when youre weekend, you can say 


headed to places un- sorry, been there. Done 
known, the last thing you 


want is a truck you know. 


that. Toyota Trucks. You 


just gotta love 'em. 


@® TOYOTA 4x4 


“I love what you do for me? 


aly™ on 
‘Customer Satisfaction with Quality and Dealer Service Studies™ 1993 study based on 8194 consumer responses. **] D. Power and Associates 19921993 Light Truck Initial Quality Studies™ 1993 study 
based on a total of 11719 consumer responses indicating owner reported problems during the first 90 days of ownership. Buckle Up! Do it for those who love you. © 1993 Toyota Motor Sales, US.A., Inc. 


public and private land. *1991-1993 JD. Power and Associates Light Truck 


SCIENCE 
TECHNOLOGY 


ICE INSPECTOR 


(AUVs), unmanned subs with 

their own navigation systems 
and an array of interchangeable sen- 
sors, are becoming an important tool 
for oceanographers performing tasks 
over extensive areas. AUVs are get- 
ting faster, smarter, and cheaper to 
produce. They'll take a big jump for- 
ward this month when the MIT Sea 
Grant College Program in Cambridge, 
Mass., launches its newest vehicle, 
Odyssey II, in the Arctic. 

"This will be the first AUV to work 
with an undersea communication 
node," says Tom Curtain of the Office of 
Naval Research, which provided fund- 
ing for the project. The communication 
node, which acts as a link between 
Odyssey and the surface, is the first 
Step in freeing AUVs from needing to 
dock whenever they have to transmit 
or receive information. Eventually, the 
node will also serve as a station for 
Odyssey to recharge its batteries. 

The hope is that armies of AUVs will 
someday work with networks of nodes 
to perform such tasks as tracking fish 
Stocks and endangered species, inspect- 
ing gas and oil pipelines, and carry- 


As» underwater vehicles 


AUTONOMOUS UNDERWATER VEHICLE 


merican physicists have achieved the 

work’ last fusion recto. Ina 

ground-breaking experiment at the 
Princeton Plasma Physics Laboratory last De- 
cember, the Tokamak Fusion Test Reactor 
generated six million watts of power— 
triple the record set in 1991 by a British re- 
actor. The culmination of decades of re- 
search, the $1.4-billion, doughnutshaped 
device heated molecules of tritium and deu- 
terium (isotopes of hydrogen) to more than 
410 million" C, causing them to fuse into 
helium and release energy. 

If fusion can be made practical, it will be 
an unlimited and almost pollutionfree ener- 
gy source. But researchers have a long way 
fo go: T Drs es cake cy 
fifth as much energy as it consumed, and 
only for four seconds at a time. An interna- 
fional team hopes to eliminate some of 
these limitations over the next decade, 
paving the way for commercially viable reac- 
tors by 2030 or so.—Robert Longreth 


ing out search and salvage operations. 

For now, Odyssey will concentrate 
on mapping the underside of ice floes, 
so scientists can better understand 
how cracks form and propagate. Its 
next mission may be to explore the un- 
derside of the polar ice caps to deter- 
mine if they’re melting. The node isn’t 
essential for either task, but re- 
searchers are keeping the bigger pic- 
ture in mind. “At each step along the 
way, the aim is to create something 
that’s not only useful in itself but 
builds toward the larger goal of being 
able to monitor entire oceans,” says re- 
search engineer James Bellingham of 
MIT.—Jerry Shine 


ACOUSTICAL SIGNAL 


)) DY 


COMMUNICATIONS NODE 


An autonomous underwater vehide named Odyssey Il will relay data, via an acoustical signal, to com- 
munication nodes suspended from buoys. The nodes will radio the data to a base station. 


STEVE KARP 


SCIENCE SL TECHNOLOGY 


NATURE 
Survivat Or THe SuPPLEST 
tee leaves have a lot of surface area to catch sunlight. So why, wondered Steven Vogel, 


doesn’t that make frees more vulnerable to toppling in high winds? With the aid of a wind tun- 
nel, Vogel, a scientist at Duke University in Durham, N.C., learned why: To survive strong 


winds, leaves bend into aerodynamic shapes. 


While manmade edifices are generally stiff, nature's structures bend for survival, observes Vogel. 


“There may be some lessons for us in that.” 


‘As wind speed increased in the test tunnel, leaves token from tulip trees, red maples, sycamores, 
sweetgums, and redbuds typically rolled into tight cones (see photos below). In a variation on that 
theme, leaflets in compound leaves, the type found on black walnut and black locust trees, curled 
to form one long cylinder. Another tree tactic: Groups of leaves from white poplar, in the same 
genus as quaking aspen, clumped to resist tearing even in 70-mph winds.—Mariette DiChristina 


te [<j 


As wind speed increases from a standstill (left) to 11 mph (center) to 44 mph (right), a tulip- 
drag-reducing 


tree leaf curls to form a protective 


AVIATION 


A Rapicat New 
Mich 7 ENGINE 


ost engines compress air, add 
Mi: and burn it, and then allow 
the heated gas to expand, creat- 
ing power or thrust. A radical aircraft 
engine devised by ONERA, France’s 
equivalent of NASA, does the opposite. 

The Priam “inverse-cycle” engine is 
designed for hypersonic speeds above 
Mach 4 (2,650 mph). Conventional jets 
do not work at such speeds, because 
the air becomes so hot when it is 
rammed into the engine’s inlet that 
the engine cannot compress it further: 
No existing materials will stand up to 
the peak temperatures. 

The Priam engine does not burn fuel 
to heat the air. Instead, it uses liquid 
hydrogen, at a temperature close to ab- 
solute zero, to cool the air in a heat ex- 
changer. The air pressure drops, suck- 
ing air into the heat exchanger 
through a turbine. The turbine spins a 
compressor that draws the cold air out 
of the heat exchanger. The hydrogen is 
then mixed with the air from the en- 
gine’s compressor and burned in a 
rocket-type nozzle. 

Most of the French engine stays cool, 
even at high speeds, so it can run to 
Mach 7 (4,550 mph). It is also very effi- 
cient, because it uses the liquid hydro- 
gen twice. As liquid hydrogen expands 
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to a gas, it can generate as much pow- 
er as jet fuel, and it produces far more 
energy per pound than jet fuel when it 
is burned. 

A simple inverse-cycle engine has 
one drawback: At low speeds, it needs 
a lot of air to warm the hydrogen, and 
this would make the engine large and 
heavy. ONERA solved the problem 
with a booster jet upstream of the 
main engine. The jet accelerates and 
heats the air, so the main engine al- 
ways runs as if the aircraft were mov- 
ing fast. The auxiliary jet is shut off 
when the airplane reaches its cruis- 
ing speed. 

French researchers are considering 
a joint program with Russia and 
Japan to study the Priam engine, and 
to design a safe, efficient heat ex- 
changer.—Bill Sweetman 


ENVIRONMENT 
HIGH-TECH SCARECROW 


any mines produce waste slur- 

ries called “tailings”: mixtures 

of water, crushed rock, and 
processing chemicals used to extract 
precious metals from ore. These tail- 
ings, dumped into holding ponds, of- 
ten contain toxic chemicals such as 
cyanide, used to recover gold. 

Because tailing ponds are attrac- 
tive to birds, especially migratory 
ducks and other waterfowl, many 
states require that mines either cover 
or detoxify the ponds. It is practically 
impossible, however, to put a net over 
a 100-acre pond, and detoxification 
may still leave heavy metals and al- 
kaline water. These problems led a 
gold mine in the Nevada desert to re- 
tain Knight Piesold and Co., in coop- 
eration with Nevada’s Department of 
Wildlife, to create an alternative that 
would keep birds off tailing ponds. 

The system developed by Knight 
Piesold, a Denver engineering firm, us- 
es loud noises to frighten birds away. 
Other mines have found that “hazing” 
alone doesn’t work, because birds 
quickly habituate to the constant stim- 
ulation and ignore it. But the new sys- 
tem uses radar to scan the sky; the 
hazing devices aren't activated until 
the radar detects a bird near the pond. 

“We tested a strobe light, propane 
cannons, a speaker system, and a 
screamer launcher that set off little 
skyrockets,” says Richard Weber, a 
wildlife biologist at the firm. “The 
speakers and screamers seem to work 
best.” 

Weber says that the radar is highly 
effective at detecting birds—in fact, 
it’s better than expensive human 
guards. “As long as there is a good 
place for the birds to go—a source of 
fresh water nearby—an automatic 
hazing system may be a good alterna- 
tive."—Jonathan D. Beard 
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John’s losing his hair. 
His mission: get it back. 


Rogaine" Topical Solution (minoxidil 2%) 
works in part by prolonging the growth 


ASAP! 


But how? of hair, which grows in cycles. With more 
ino? hairs growing longer and thicker at the 

Weaving j No. same time, you may see improved scalp 

Transplant? coverage. 

Not for him. After one year, over three fourths of 

A hairpiece? men reported some hair regrowth. 


Dermatologists conducted 12-month clini- 
cal tests. After 4 months, 26% of patients 
using Rogaine reported moderate to dense 


Never, never. 
What John really 


: : hair regrowth, compared with 1195 of those 
wants IS his using a placebo (a similar solution without 
own hair back. minoxidil — the active ingredient in 

, Rogaine). After 1 year, 48% of the men who 
And now he S learned, continued using Rogaine in the study rated 
for male pattern their regrowth as moderate to dense. Thirty- 
six percent reported minimal regrowth. The 
baldness, only rest (16%) had no regrowth. 
Rog aine" has been . Side effects were minimal: 7% of those who 
proven to regrow hair. used Rogaine had itching of the scalp. 
Rogaine should only be applied to a 
" heic "7 normal, healthy scalp 
(not sunburned 


or irritated). 


See next page for important 
additional information. 


Make it part of your normal routine. 


Studies indicate that at least 4 months of 
twice-daily treatment with Rogaine are 
usually necessary before there is evidence 
of regrowth. So why not make it part of 
your normal routine when you wake up 
and go to bed, like brushing your teeth. 


As you'd expect, if you are older, have been 
balding for a longer period, or have a larger 
area of baldness, you may do less well. 


Rogaine is a treatment, not a cure. So 
further progress is only possible by using 
it continuously. Some anecdotal reports 
indicate that if you stop using it, you will 
probably shed the newly regrown hair 
within a few months. 


Get your free Information Kit today. 
You may even be eligible for 
a free, private hair-loss 
consultation with a doctors 


Why wait? Find out whether Rogaine is for 
you. Call 1-800-260-5280 for a free 
Information Kit about the product and 
how to use it. And because Rogaine 
requires a prescription, we'll include a 
list of nearby dermatologists or other doctors 
experienced in treating hair loss who may be 
able to offer you a free, private hair-loss 
consultation* 


Call 


1800 260-5280 


for your free Rogaine Information Kit. 


We'll also tell you how to find out if 
you're eligible for a free, private hair- 
loss consultation with a doctor* 


e [] 
me 
LON minoxidil 2% 


*Not availabe in all areas. 
©1994 The Upjohn Company USJ 1198.00 January 1994. 
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Difon minoxidil 2% 


The only product ever 
proven to regrow hair. 


ROGAN ope d oer apra medicine o use on the scalp ba used o al a ype o hair lass in man and women Lm as androgenetic 
aee Pa esso pe sate prc seen te one mar o ene as ofthe front and top of the scalp in women, 
UNE is a topical form of minoxidil 


How effective is ROGAINE? 
‘In men: Clinical studies with ROGAINE of over 2,300 men with male pattern baldness 


orien pcs NM NMI 


n. Redon ale eon rgo de d E 

9% of those using a placebo. No regrowth was reported by 

Studi "Sow fat be egret D ROCANE may ey ton person to another. Some people 
ime one 

ater tes may respon witha slower rate f har regrowth You should not expect visible regrowth in less than 


How long do i noad to use ROGAINE? 
ROGAINE is a hair-loss treatment, not a cure. If you have new hair growth, you will need to continue using ROGAINE to keep or increase hair regrowth. It you 
X bagia D show maw M p wih after a reasonable period ol ime (at least 4 months), your doctor may advise you to discontinue using 


Md FEBR ap sg ROGA Y Wc 
Probably no. People have reported that new hair growth was shed afier they stopped using ROGAINE. 
Veron son a isa ROGAN wer dy yout clean dry salp, onc e mating and aight vetore bedtime. Wash 

atem à once in once 
tayo ines wat op ROGAINE ROGARE mast ena os Pe Sup 1 at east hs ena m eg o be, md us 
har for at least 4 hours after applying it.I you wash your har before applying ROGAINE, be sure your scalp and hair are dry when you apply 1. Please refer 
fo the Instructions for Usein the package 


What if | miss a dose or 


to use ROGAINE? 
Do not try to make up for missed ‘of ROGAINE. You should restart your twice-daily doses and return fo your usual schedule. 


|. propylene glycol. ROGAINE. 
could cause burning or irritation of the eyes or sensitive skin areas.  ROGAINE accidentally gets into 
these areas, rinse he area with large amounts of cool tap water. Contact your doctor if the irritation does not go away. 


What are some of the side effects 
ROGAINE was used by 3,857 (347 females) in events (involving the skin), no individual 
n placebo-treated 
mfection, sinusitis— 7. 
. Musculoskeletal: 


zem 
pinea s 


Moms. 
PYRDGANE we has peen 


m dem be) 


‘side effects that could affect the heart and circulation when using ROGAINE? 
have not been linked to ROGAINE in clinical studies. However tis possible that they could occur f more than the recommended dose of 
 ROGAINE were applied, BEN PE IM AR AE BO EINH NER DADA MAT aee MEHR P e MN: that is, 


b feta sn wih 
Because {xi reach e lod when Pe recommeded dose of ROGAINE is: Lela erred nar epi 
occu vie bel om ents wed 1o alg od pressure Vino lower blood pressure by r nae, 
asoan. sodio leads o Ri ion and fastar Dare, The olowng ec have occured m some pbs 
{erased hri rate: some patients have reported Hal their resting haart ral increased by mon than 20 beats per mimi. 
Salt and water retention: non tuns al ano ae ween ne — men 
1 ola I-A OF flu around the heart. 


above, stop and consult de M e 
r C E CE 
topical use (on skon) in people, has caused important heat-structure 
lor high blood pressure at effective doses. 
increased heart rate or fluid retention were to 
choose to use ROGANE 


absorption, 1 increase the 
if your scalp or td yu sho nd ae 4 yr in vC Oe ak 


ROGAINE? 
cdg os Nh Led eyed can use ROGAINE but should be monitored closely by their 


a y dor Soon t posal d o 


"? 
as not been tested in people under age 18. 
Caution: Federal law prohibits dispensing without a prescription. You must see a doctor to receive a prescription. 
| Upjohn | DERMATOLOGY 61994 The Upjohn Company, Kalamazoo, MI 49001, USA 
DIVISION USJ 1198.00 January 1994 CB--S 
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SCIENCE CL TECHNOLOGY i 


VISION 
Giasses For THe Masses 


t was during his overseas trips that ` 

Dr. Robert Morrison, one of the in- 

ventors of the soft contact lens, and 
eye doctor to celebrated figures like 
Prince Albert of Monaco and Bill Cos- 
by, was inspired to create prescription 
eyeglasses for the poor. “I saw people 
in Third World countries who couldn't 
see," Dr. Morrison explains. 

Some 500 million people need glass- 
es to lead “useful lives,” and one bil- 
lion have never had an eye exam, says 
the World Health Organization. To 
help them, Dr. Morrison and his son 
Jim have developed a patented lens 
and frame system that could be made 
for as little as $1 a pair. 

The Morr-Sight system from Morri- 
son International of Sarasota, Fla., 
saves costs by simplifying many eye- 
glass-making procedures. One exam- 
ple: The lenses need no grinding. For 
poor nations, where inventory control 
can be difficult, the system provides 
lenses for the 31 most common pre- 
scriptions; for the United States, there 
are 147. Conventional optical finish- 
ing labs can carry 1,000 different pre- 
scription strengths. To customize pre- 
scriptions, a pair of the 2.2- 
millimeter-thick Morr-Sight plastic 
lenses can be chemically bonded. 
"When it's done, it's literally one piece 
of plastic," says Jim Morrison. 

A mobile lab carries computers and 
other equipment that technicians can 
use to quickly fit patients with glass- 
es. The diagnosis and assembly pro- 
cess takes less than 10 minutes. 

Hershey, the Pennsylvania-based 
chocolate mak- 
er, is currently 
sponsoring an 
18-month pro- 
ject that will 
bring Morr-Sight 
glasses to needy 
people in App- 
alachia.—M. D. 


ge 


The earpieces on these $1 glasses are shortened 
by snipping off one or two of the hinge barrels. 
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ASTEROIDS 
TsuNAM! WARNING 


tronomers recommended establishing a 

network of telescopes to scan the skies 
for potentially deadly asteroids. The bad 
news: Of the asteroids roaming the nearby 
heavens, about 2,100 are big enough to 
wipe out most life on Earth. The good 
news: Asteroids this size only smash into 
the planet every million years or so. 

In its report, however, the panel concen- 
trated on land impacts. Now two Los Alam- 
os National Laboratory astrophysicists have 
calculated for the first time the effects of 
ocean impacts. Their disturbing conclusion: 
If even a medium-size asteroid slammed in- 
fo the ocean, it would swamp coastal re- 
gions on multiple continents. And because 
there are more medium-size asteroids than 
large ones, such collisions are likely to hap- 
pen more often—about once every 
10,000 years, they report. 

If, for example, a 1,200-foot-wide aster- 
oid plopped into the mid-Atlantic, it would 
produce 600-foot-high tidal waves along 
the coasts of Europe and North America. 
The monster tsunamis would advance miles 
inland before subsiding. "Lowying areas 
such as Holland, Denmark, Long Island, or 
Manhattan may be washed out,” re- 
searchers Jack Hills and Patrick Goda 
warn.—R. L. 


E year, a ponel of distinguished as- 


FASHION TECH 


READING BETWEEN 
Tur Lines 


sing a scanner developed at 
Uy: University in 

England, clothing designers can 
accurately measure a person's size 
and shape in seconds. It takes about 
20 minutes to make the same mea- 
surements by hand with a measuring 
tape. British retail giant Marks & 
Spencer is using the scanner to im- 
prove the fit of mass-produced clothes. 

Clad in a body stocking, the person 
being measured stands on a slowly ro- 
tating turntable. Four lights beam 
vertical lines onto the subject. "These 
lines define flat sections through the 
body" says Peter Jones, the project 
leader at Loughborough. 

Video cameras scan the vertical 
lines to measure the distance between 
the center of the turntable and the 
skin surface. The cameras transmit 
this data to a computer, and designers 
use it to create three-dimensional gar- 
ments on screen. These designs are 
later “flattened” to produce two-di- 
mensional patterns for cutting the 
fabric.—David Scott 


Escort 9000 Takes Cordless Clarity 


Beyond Imagination. 


Tired of ordinary cordless phones that 
crackle, fade or go dead when you 
move only a few feet from the base? 
Then step up to Escort. 

Escort 9000 is the only cordless 
phone to combine 900 MHz with 
Digital Spread Spectrum technology. 
The result? A cordless phone with vastly. 
superior clarity, range and security. 

Escort 9000: when only the best will 
do. And only from Escort. 


Call toll-free, 7 days a week: 


1-800-433-3487 


Escort 9000 $299 iew, tower pice) 


plus shipping & handling. OH res. add 6% sales tax. 


Hear 
For 
Yourself 


> Department 101634 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


Our unconditional 30-day money back 
guarantee lets you try Escort 9000 in your 
own home or office without risk. f you aren't absolutely 
convinced that Escort 9000 is a better cordless phone, retum 
it within 30 days for a refund. You can't ose. 


— 


The Innovative Edge" 


S NordicIrack's Life Ski Makes 
Cross-Country Skiing Even Easier. 


Our new arm poles ease you into a superior total-body workout. 


Now is the time to discover the easier, total-body difference of NordicTrack’s 
new Life Ski™ exerciser. Fitness experts agree, total-body exercise is superior 
in burning more calories and improving your cardiovascular system. The 
strong, stable arm poles on the Life Ski gracefully work your upper body, 
while you exercise your lower body in proper cross-country ski form. Total- 
body exercise (like the kind you get on Life Ski), combined with a sensible diet, is the 
most effective way to bum calories and lose weight 
Here’s why: Total-body exercise works all your major muscle 
groups, including those above your hips where 65% of your entire 
body's muscles are located. So naturally you have greater potential to 
burn more calories. You'll improve your cardiovascular system and 
feel more invigorated too. Life Ski makes all ordinary shuffle skiers 
obsolete with our world famous patented flywheel and one-way 
clutch mechanism. You'll glide in a smoother, quieter motion and 
get a total-body workout. No matter what your age or fitness level, 
Life Ski is the easy choice. Simply begin with three, 20-minute 
workouts per week, and you will see and feel the difference! 


Call today, 1-800-245-6051, and begin a lifetime of 
healthy living. You have absolutely nothing to lose 
with our iari in-home trial. 


LEE. s fom [Nordic]rack 


Call today for a FREE Video and Brochure! 
1-800-245-6051 £x. m% 
Y or wit: Nona, Dept. HAIC, 104 Peavey Road, Chaska, MN 5318255 A T a n 
a O Send me a FREE brochure O Also a FREE VHS videotape ©1994 NordicTrack, Inc, A 
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HAEOLOGY 


EVIDENCE OF 


é Mexico. Their findings 


challenge the currently ac- 


The first Americans probably migrated across cepted belief that the eorli- 


the Bering land bridge and spread sovthward. est Americans migrated 


Pendejo Cave, on a military reservation in 
New Mexico, is one of about a dozen sites 
(indicated by cirdes) where artifacts dating 
back at least 15,000 years have been found. 


rchaeologists excavating a 
cave in the Southwest have 
turned up a potential bomb- 


shell on an Army firing range, 


evidence that humans may have 
|. occupied North America as long as 
| 55,000 years ago. The discovery 
could turn American archaeology 
upside down, adding more than 400 
centuries to the history of the 
American Indian. 

Richard S. MacNeish and a team 
from the Andover Foundation for Ar- 
chaeological Research have complet- 
ed a three-year dig at Pendejo Cave 
} on the Army's Fort Bliss MacGregor 
| Firing Range in southwestern New 
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across the Bering Strait 
about 11,500 years ago, 
when a land bridge connect 
ed Alaska and Siberia. These 
early explorers are associated 
with massive spear points found near 
Clovis, N.M. 

Believed to be an ice-age hunting 
camp and butchering site, Pendejo is 
a triangular cave at the base of a 
limestone outcropping 300 feet 
above the desert floor. The archaeol- 
ogists who excavated the cave dis- 
covered hundreds of artifacts sand- 
wiched into 26 well-stratified layers: 
primitive stone tools, charred bones 
of extinct animals, rockdined fire 
hearths, and remnants of burned 
campfire logs. Most spectacular of 
the finds are 16 human hairs, 11 fin- 
gerprints, and a horse toe bone with 
a projectile point embedded in it. 


Tur EARLIEST 
- (AMERICANS 


Vd 


Archaeologists Gary Jessop (left) and Geoff Cunnar (right) 
admire the view from Pendejo Cave near Orogrande, N.M. 


The hairs and fingerprints hove 
been examined and authenticated by 
forensic specialists. Radiocarbon dat- 
ing yielded 52 dates that confirm the 
ages of the artifacts, ranging from 
times associated with the Clovis find- 
ings to as far back as 55,000 years 
ago. But some leading archaeologists 
are skeptical. Vance Haynes of the 
University of Arizona has visited the 
site and questions MacNeish’s fin 
ings. “If they are valid, the whole sto- 
ry of the peopling of the New World 
would be dramatically changed,” 
Haynes says. "But if Pendejo Cave 
were so intensely occupied for 


PHOTOS BY RAY NELSON 


44,000 years before Clovis, why is 
there so little evidence elsewhere?" 

French archaeologists working in 
Brazil have excavated many artifacts 
that are almost as old as those of 
Pendejo Cave, and a kill site found in 
Oklahoma turned up tools and bones 
dating to 35,000 and 45,000 years 
ago. Archaeologists working on these 
artifacts won't have an easy time 
gaining acceptance, however. The re- 
cent discoveries are striking, but 
they've got to convince skeptics who 
grew up with the Clovis theory and 
have seen many sites like these fail 
to pass critical muster. 


A scraper-chopper (left) was among the artifacts in the cave. A dolomitic 
limestone tool (right) has seven flakes and is over 50,000 years old. 


SPACE 


STARRING ROLE 
For THE SHUTTLE 


star of a new IMAX movie, Des- 

tiny in Space, scheduled to pre- 
miere this summer. The film contains 
the first motion picture images of the 
shuttle shot by a camera attached to a 
satellite. 

When the shuttle left the launchpad 
last September, its cargo included a 
large-format, high-resolution IMAX 
movie camera mounted on a satellite. 
On their first day in orbit, astronauts 
deployed the Shuttle Pallet Satellite 
(SPAS) system, jointly developed by 
NASA and the German Space Agency. 
They used a remote manipulator arm 
to carefully lift the satellite from the 
shuttle bay. 

In its primary mission, SPAS served 
as a platform for an ultraviolet tele- 
scope peering out into the heavens. 
But its secondary role was to enable 
the IMAX camera to film Discovery at 
a range of up to 600 feet. The shuttle 
maneuvered around the satellite to 
provide a variety of camera angles. 
The camera also filmed a closeup se- 
ries while the satellite was still in the 
grip of the shuttle’s manipulator arm. 

After a week in orbit, the astronauts 
retrieved the entire SPAS apparatus, 
including the camera. The footage will 


T: space shuttle Discovery is the 


STEALTH Optics 


he late Israeli general Moshe Dayan wore 
Te eye patch because he had been be- 

trayed—ty a reflection. An enemy sniper 
aimed for a glint of sunlight reflected by Dayan's 
binoculars. His bullet blinded the officer, who 
was lucky to survive. 

As military forces use more optical equipment 

for detecting and aiming at targets, the risk in- 
creases that glint may reveal troop positions and 


bring on attacks. Special filters that shield many : 


optical devices and their users from potentially 
destructive laser beams are making the situation 
worse. The orange-colored coatings on the filters 


increase the reflectivity of items such as goggles, : 
: being glint-proofed, says Tenebraex president 


binoculars, and rifle scopes. 

The Army and Air Force are now testing a 
simple glint-suppressing shield developed by 
Tenebraex Corp. of Cambridge, Mass. The 
killFlash shield consists of a honeycomb grid 
that absorbs reflected light in the thin walls of 
its hexagonal cells. Think of it as a “light mo- 
tel.” Rays check in, but they don’t check out. 


To make the motion picture that 
contains these frames, a camera 

filmed the space shuttle Discovery 
from a satellite. 


be used in the new movie, which is 
about “humankind’s future in solar 
system exploration and in probing the 
universe beyond with space-based ob- 
servatories,” 

Astronauts trained in filmmaking 
techniques shot two earlier IMAX 
movies, The Dream is Alive and Blue 
Planet, but these movies were made 
from inside the space shuttle. 


TENEBRAEX CORP 


I ` 
An antireflection shield suppresses glint that 
can give away a soldier's position. 


The honeycomb’s cross-sectional surface area 
is small, so it doesn’t significantly reduce 
brightness. The depth and width of the cells 
are selected according to the optical character- 
istics, such as field of view, of the equipment 


Peter J. Jones. 
Grid panels can be attached to vehicle head- 


$ lights or entire windshields. Automobile head- 

: lights and taillights can even be fitted with body- 
* colored grids that make the lights invisible until 

1 they are turned on—an invention that intrigues 


car stylists —Stuart F. Brown 


MEDICINE 


Firerues Licht Up 
TUBERCULOSIS RESEARCH 


ireflies are lighting up more than 
F summer nights. Biologists now use 

the bugs’ soft yellow glow to identi- 
fy effective tuberculosis treatments. 

In the United States in 1992, 27,000 
cases of tuberculosis were reported, up 
20 percent from 1985. Moreover, many 
of the bacteria that cause this highly 
infectious disease have become resis- 
tant to common antibiotics. Testing a 
patient to find out which drug or drug 
combination will work can take two to 
three months, during which time the 
infection can spread. 

Using a gene borrowed from fire- 
flies, researchers at the Albert Ein- 
stein College of Medicine in New York 
can cut that waiting time to three 
days. The researchers insert the gene, 
which enables fireflies to produce an 
enzyme called luciferase, into a virus 
that can pierce the protective wall sur- 
rounding a tuberculosis bacterium. 

To test tuberculosis bacteria taken 
from a patient, researchers first add a 
variety of antibiotics to samples of the 
bacteria. Next they add the bacteria- 
penetrating virus that produces lu- 
ciferase. Finally, they add luciferin, a 
compound that emits yellow light 
when it is broken down by luciferase. 

“If the antibiotic doesn’t kill or 
weaken the bacteria, then the bacte- 
ria start glowing once we add the lu- 
ciferin,” says microbiologist William 
R. Jacobs Jr. If the bacteria stay dark, 
the antibiotic treatment is effective. 

With some modifications, on-the- 
spot testing could soon be possible, 
says Jacobs.—P. J. Skerrett 
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BIGGER Is BETTER 


the 1995 Toyota Avalon, the au- 
tomaker’s replacement for its ag- 
ing flagship, the Cressida. 

With a wheelbase of 107.1 inches 
and an overall length of 190.2 inches, 
Avalon’s size nearly matches that of 
the Ford Taurus. But with 120.8 cubic 
feet of interior space, Avalon has even 
more interior room than the Taurus. 

This extra space allows for an 
option never before offered in a 
Japanese import vehicle: a power 
split-bench front seat, giving the car a 


B: That one word best describes 


A broad bench seat (above) will be available in 
the 1995 Toyota Avalon, the automaker's re- 
placement for its flagship Cressida. 


six-passenger seating capacity. 

Standard equipment reflects the 
car’s luxury aspirations and includes 
dual air bags, a four-speed electroni- 
cally controlled automatic transmis- 
sion, four-wheel disc brakes, and pow- 
er windows, mirrors, and door locks. 

Avalon’s powerplant is a slightly 
tweeked version of the Toyota Cam- 
ry’s three-liter, all-aluminum V6. 
Horsepower and torque ratings, as 
well as the vehicle’s curb weight, are 
as yet unknown, since the company is 
still fine-tuning early prototypes. 
—Len Frank 


SCULPTING With 
A LASER 


hink of it as a laser printer that 

makes three-dimensional parts: 

Download a computer-aided de- 
sign (CAD) program, and out pops 
the shape. This technique, called 
stereolithography, is revolutionizing 
procedures long relied upon to 
make everything from engine 
blocks to connecting rods. 

Current casting methods entail de- 
signing a part, replicating it exactly 
in wood or clay, and then using that 
model to create a mold. Hot metal 
poured into the mold makes the 
part. This procedure sometimes 


Whar Do You Cau 
A Bic Pic? 


rose by any other name might 

remain a rose, but a federal 

court in Milwaukee recently de- 
cided that a “hog” is a Harley-David- 
son motorcycle and nothing else. 
“We're very pleased with the court's 
decision," says Harley-Davidson vice 
president Timothy K. Hoelter. 

The company should be. The case 
has been under litigation since 
1991, when The Hog Farm, a mo- 
torcycle parts and repair shop 
in San Jose, Calif., refused po- 
lite requests from Harley- 
Davidson to change its name. 

Before Judge James Ware, 
The Hog Farm argued that the word 
“hog” referred to any large motorcy- 
cle; Harley-Davidson countered by 
claiming the word “hog” was a long- 
standing trademark, used for decades 
to describe its heavyweight motorcy- 
cles, and that nobody would ever call 
a BWM R100R or a Yamaha GTS1000 
a hog. The judge agreed. 

With this trademark defense, 
Harley-Davidson joins other compa- 
nies battling to keep their product 
names from slipping into the public 
domain. “Kleenex” may not be used to 
describe generic facial tissues, *Jeep" 
may not be made to describe just any 
four-wheel drive vehicle, and now a 
“hog” refers to a Harley. “We will con- 
tinue to vigorously protect our name 
and trademarks," says Bill Woods, 
Harley-Davidson's manager of trade- 
mark enforcement. 


takes weeks to complete, and errors — parts have been created through can be held to a few thousandths 
can creep into the process. But to j, although several of an inch, and castings can be cre- 
speed things up and increase accuro- parts bonded together have yielded ^ ated from computer data in just a 
few days, rather than weeks. 
—Dan McCosh 


cy, engineers at Chrysler Corp. have 
now borrowed stereolithography 
techniques developed in the mid- 
1980s by the aircraft industry. 
Stereolithography relies on special 
plastic resins that are hardened by 
ultraviolet light: An ultraviolet laser 
scanning a pool of photopolymer 
resin hardens a layer a few thou- 
sandths of an inch thick. The layer is 
lowered into the pool, and the scan 
is repeated. Eventually, a solid plas- 
tic model that reflects the shape cre- 
ated in the CAD program emerges. 
Refinements to the system allow 
the mold to be metatplated and 
used to create injection-mold plastic 
parts. Up to now, relatively small 


programs are rendered into three-dimensional 


Computer-aided design 
models when connected to stereolithography equipment. 


30 © POPULAR SCIENCE MARCH 1994 


BE IHE 


Ur fUU 


NEWBIE 


Send now for your free opportunity kit; 
get “hands on” training in one of seve! 


profitable fields! 
Learn to Earn! 


The Federal Government 
projects the service sector of 
the economy will show 
tremendous growth over the 
next several decades. You can 
get your share of the profits 
when you become a “pro” in 
one of 7 high income profes- 
sions. Professions that could 
easily earn you $18 to $30 
per hour. Foley-Belsaw's 
unique training programs can 
make those dreams come true. 
The key to your success lies in 
providing a service that is in 
great demand. Foley-Belsaw 
training programs focus on 
seven fields where the demand 
is growing and will continue 
to grow through the twenty- 
first century! And with Foley- 
Belsaw's unique approach, you 
gain skills quickly in your 
spare time at home; you can 
even earn cash while you 
learn. There’s no “classroom 
pressure" . . . no fierce competi- 
tion . . . you set your own pace, 
your own study style. Foley- 
Belsaw also provides "extras" 
other courses don't offer: a 


Locksmithing. 

As millions of 

Americans demand 
greater protection, this 
becomes a high demand 
field. We provide the 
training to make you a 
professional locksmith who 
commands $25 per hour. 


Professional Saw 
& Tool Sharpening. 
Imagine a business 
where 90 cents out of 
every dollar you take in is 
cash profit! You'll earn $18 
to $25 per hour running 
machines that do the work 
for you. 


VCR Cleaning, 

Maintenance & 

Repair. The VCR 
has become a basic part of 
nearly every American 
houshold. You can make 
up to $50 per hour in this 
fast growing field. 


rise 

and quality notice- 
ably decreases, it makes 

ense to pursue a 
career in upholstery. You'll 
learn to make big profits in 
both commercial and 
consumer markets. 


Small Engine 
Service & Repair. 
There are more than 
65 million small engines in 
use today (a number grow- 
ing at a rate of 1,000 each 
month). You can make $45 
in just 1/2 hour for a 
simple tune-up, and even 
more for many of the 
simple repairs you'll learn 
on everything from snow 
blowers to bass boats. 


CALL TOLL FREE 


Professional 

Woodworking. 

Build over $3,000 
worth of valuable furniture 
while you learn! You'll 
start the Foley-Belsaw 
course with the simplest of 
projects then move on to 
creating heirloom-quality 
furniture! You'll save thou- 


sands on your own home 
repairs alone. 
Computer Repair, 
Maintenance & 
Upgrade. There's no 


doubt about it, the com- 
puterization of America is 
taking place! Get a jump 
on a high paying occupa- 
tion or business of your 
own in a field with an 
unlimited future. 


800-487-2100 


FOR FREE INFORMATION PACKET! 


COMPLETE AND RETURN THIS COUPON TO: 


Foley-Belsaw Institute, 6301 Equitable Road, Kansas City, MO 64120 
(Please check only one of the following.) 


O Locksmithing, Dept. 12451 

O Saw & Tool Sharpening, Dept 21326 
O VCR Repair, Dept. 62139 

O Upholstery, Dept. 80945 

H O Small Engine Repair, Dept. 52372 

i — O Woodworking, Dept. 43280 

O Computer Repair, Dept. 64045 


10096 money-back guarantee; 
along with all the professional 
tools and equipment you need. 


FOLEY BEISA INSTITUTE 


Since 1926 


1 NAME. 


STREET 


CITVSTATEZP. 


AUTOMOTIVE ! - 


Nor Suppery WHEN Wer 


ide tires enhance performance, 
W: they're highly susceptible 
to hydroplaning—the sudden 

loss of contact with a rain-drenched 
surface. To alleviate this tendency, 
Goodyear has combined a special wet- 
traction tread design with low-profile 
construction to create a new all-sea- 
son, high-performance line of tires. 

Goodyear tapped valuable experi- 
ence from work with its Formula 1 
rain tires to pattern the new tread de- 
sign; the company also used computer 
modeling techniques to trim develop- 
ment time from the usual two years to 
just one. The product of this effort— 
the new Aquatred tire—has two cir- 
cumferential, sloped-edge channels 
and an array of cross grooves to evacu- 
ate water from beneath its tread. Ac- 
cording to Goodyear, at 65 mph this 
special tread pattern removes more 
than 1.5 gallons of water per second 
toward the sides and the rear of the 
tire’s contact patch, keeping the rub- 
ber in contact with the road. 

Proving-ground tests report a 13- 
percent gain in wet traction and signif- 
icant wet-handling improvements over 
Goodyear’s Eagle GT+4 all-season per- 
formance tire. Since development time 
was so short, Goodyear hasn't had a 
snow season to evaluate winter perfor- 
mance. But computer models predict a 
19 percent improvement in snow trac- 
tion. Tread life should exceed that of 
the GT+4, and compromises in dry- 
pavement handling and traction are 
minimal, according to Goodyear. 


— DUAL CHANNELS 


DIRECTIONAL 
CHANNELS 


DISPERSION 
CHANNELS 


Water flowi 
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Family Sports SEDAN 


just Sonata, introduced this month as a 1995 

model. Hyundai's flagship U.S. model takes a 
decidedly sportier identity, with a more sophisti- 
cated suspension and more power than the 
1993 model it replaces. 

The base four-cylinder DOHC engine now de- 
velops 137 horsepower, up from the old en- 
gine’s 128 hp. Peak torque comes at 4,000 
rpm, versus 5,000 rpm. An optional engine is a 
3Hiter V6, carried over from last year's car. A 
five-speed manual transmission is standard, 

| while a four-speed, electronically controlled 
| transmission with fuzzy-ogic adaptive control is 
optional. This automatic is designed to learn 


| n Korea, it’s called the Sonata Il. Here, it's 


your driving habits and will adjust its shift points. 
accordingly. 

The new model features an all-new body, and 
front and rear independent suspension. Four- 
channel antilock brakes are optional, and driv- 
er's and passenger air bags are standard on all 
models. 

In a 200-mile trip along Korea's hilly and 
winding east coast, the new Sonata proved it 
self a roadworthy competitor, with generous 
power and a taut suspension. Prices are not yet 
set, but will likely begin at about $13,000. 

While Hyundai says it has striven to make 
improvements in the design and manufacturing 
of the new Sonata, the quality of the final 
product is an unknown. Past efforts by the 
company have been plagued by poor reliabili- 
ty.—Richard Stepler 


Initially, the Eagle Aquatred will be 
offered in eleven sizes to fit a wide 
range of imports and domestic auto- 
mobiles engineered for low-aspect-ra- 
tio tires.—Don Sherman 


under a tire is channeled into the center (left) and forced out the sides through a series 
ls in this new design by Goodyear. Tire footprint (right) shows the design's grip. 


On’s Wu. 


n innovation developed by the 

U.S. Air Force in conjunction 

with jet engine manufacturer 
Pratt & Whitney could lead to a sen- 
sor that alerts car owners to break- 
downs in engine oil viscosity. 

The quartz-crystal microbalance 
sensor (QCM) was developed to quan- 
tify the benefits of different jet fuels 
and fuel additives. When heated jet 
fuel breaks down, tiny particles pre- 
cipitate on the crystal's surface, 
changing its oscillating frequency. In 
its Air Force application, measuring 
minute changes in the frequency en- 
ables scientists to monitor the rate of 
jet fuel breakdown. 

The breakdown of oil in a car's en- 
gine also causes tiny particles to pre- 
cipitate, making the use of a QCM 
sensor a natural application for judg- 
ing when oil should be changed. San- 
dia National Laboratory is now col- 
laborating with General Motors to 
develop such a sensor. 


How to build 
a high-paying 


career 1n 
computer 


programming 


Start with training that gives you 
hands-on experience — at home and at 
your own pace. Training that begins 
with DOS and QBasic, then continues 
with C, Windows, and Visual Basic — 
today’s hottest languages and program- 
ming environments. Training that now 
includes a powerful Intel-based 486sx 
computer, Super VGA color monitor, 
200 meg hard drive, and more. 

Start with NRI, the leader in 
hands-on computer training. 


Disoaver ow iow you 
vantage 
[o can take a newest 
programming 
opportunities 


Get in on the ground floor of 
computer programming, one of 
today’s fastest-growing career fields. 
The Bureau of Labor Statistics forecasts 
that job opportunities for programmers 
will increase much faster than average 
over the next 10 years, with as many as 
400,000 new jobs opening up by 2005. 

And the fastest-growing segment of 
programming jobs will be PC program- 
ming, fueled by the phenomenal popularity 
of Windows, the efficient power of C, and 
the ascent of exciting new languages like 
QBasic and Visual Basic. 

Now, with NRI at-home training, 
you can get the new skills you need to 
build a top-paying career — even a full- 
or part-time business of your own — in 
this high-growth, high-opportunity field. 


Get hands-on experience 
with to 


day's 
tools: a ays prog 486sx 


computer, aur voa olor 


monitor, 200 m: 
drive, Wiado meg bard 


give, and more — 
yours to keep! 


Right from the start, NRI's 
unique Discovery Learning 
Method gets you actively 
involved in the challenge of real- 
world programming. Step by 
step, you learn to create the 
kinds of full-featured, power- 
ful programs today’s employ- 
ers and clients demand ... 


ca 9 train with and keep! 
Plus you explore the extraor- 
dinary capabilities of three in- 
demand programming languages. 


JINON 


including pro- 
grams designed 
for use in a 
Windows envi- 
ronment! 

Only NRI 
gives you first- 
hand program- 
ming experience 
with a state-of- 
the-art, Intel-based 486sx computer sys- 
tem, complete with Super VGA 
color monitor, 200 meg hard disk 
drive, a full megabyte of RAM, 
high-density 3.5" floppy drive, 
mouse, and more — all yours to 


You learn to design, code, run, 
debug, and document programs in 
QBasic, C, and Visual Basic. Best of 
all, since Visual Basic is specifically 
designed for creating Windows 
applications, you learn to generate fully 
functioning Windows programs, complete 
with text boxes, command buttons, and 
other sophisticated graphical interface 
elements. 


No previous experience 
necessary 


Train with NRI, and immediately start 
getting the money-making job skills you 
need to be a computer programmer — no 
matter what your previous background. 
NRI’s step-by-step lessons and 


ND TODAY FOR YOUR 


AMD: 


[sf Check one FREE catalog only 


En Microcomputer Servicing 


O Desktop Publishing 


McGraw-Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 2000! 


O COMPUTER PROGRAMMING [O PC Applications Specialist 


NEW! 
Super VGA 
Color Monitor, 
200 Meg 
Hard Drive! 


hands-on programming projects help you 
first master the design concepts used 
every day by successful PC programmers. 
Then, with the support of your experi- 
enced NRI instructor, you quickly move 
on to learn programming in three of 
today's hottest languages. 

By the time you complete your 
course, you have a clear understanding of 
programming methods, languages, and 
techniques ... and you're ready to handle 
any programming task with confidence. 


Send today for your FREE 
catalog 

See how NRI at-home training gives you 
the programming know-how, the 
computer, and the software you need to 
get started in this top-paying field. Send 
today for your FREE catalog! 

If the coupon is missing, write to 
us at the NRI School of Computer 
Programming, McGraw-Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 
IBM PC/AT is a registered trademark of the IBM 


Corporation. Windows, QBasic, and Visual Basic are 
trademarks of Microsoft Corporation. Intel Inside logo 
1, Inc. 


O Bookkeeping and Accounting 
O Programming in C++ with 


O Multimedia Specialist Windows 

Name, Age 
(please printy 

Address 

City State Zip. 


Accredited Member, National Home Study Council 


5412-0394 


AUTOMOTIVE 


ALTERNATIVE FUELS 


Natura. Gas = HvrHANE 


y blending hydrogen with natural 
B: researchers at the Florida 

Solar Energy Center in Cape 
Canaveral and the University of Cen- 
tral Florida in Orlando have concocted 
a new fuel that generates almost no 
pollutants and costs about the same 
as gasoline. 

Both hydrogen and natural gas 
have been tested extensively as alter- 
native fuels, but both have drawbacks. 
Natural gas, while cheap and abun- 
dant, reduces pollution only moderate- 
ly, and pollution-free hydrogen is cost- 
ly and tricky to store. 

The new fuel, dubbed hythane, con- 
sists of roughly 30 percent hydrogen 
and 70 percent natural gas. Hythane 
releases a meager 11 parts per million 
(ppm) of oxides of nitrogen—far less 
than natural gas—in a lean-burn cycle 
in indoor laboratory tests on a Chevro- 
let eight-cylinder engine. 

The low hydrogen content means 
hythane should cost about the same as 
gasoline per mile traveled. Further- 
more, ordinary internal-combustion 
engines can consume hythane with 
only slight modifications. 

Hythane’s key disadvantage is that it 
provides only 70 percent of the horse- 
power of pure natural gas, and about 
half that of gasoline. Head researcher 
Robert Hoekstra nevertheless believes 
hythane is suitable for many light truck 
fleets: He’s negotiating with NASA to 
test hythane vehicles at the Kennedy 
Space Center.—Robert Langreth 


SAFETY 
PREGNANT MANIKIN 


new crash dummy that simulates a 

woman seven months pregnant is un- 

der development, using a simulated 
fetus fitted with impoct sensors. The new 
dummy is another application of GM's Hy- 
brid Ill, an anthropomorphic manikin devel- 
oped to determine accurately how the hu- 
man body responds to the stresses imposed 
by a car crash. 

The program will investigate the effec- 
tiveness of current restraint systems, both 
belts and air bags, and how they might be 
altered to improve safety and usage. A re- 
cent study by the University of Michigan in- 
dicates that many pregnant women wear 
belts incorrectly or not at all—D. M. 


A New Kine Or THE 
Munivan Mountain? 


ord has taken fen years to respond to the 

success of Chrysler's minivans, but the time 

appears well spent. The company’s al-new 
Windstar is a true stondout in this class. The sev- 
en-seat minivan, which will replace the Aerostar 
by 1995, has more luxurious appointments, 
more interior volume, ond on ambiance that 
comes closer to resembling a passenger car than 
do the industryeader Chrysler minivans or any 
other vehicles in this market niche. 

The longest minivan in the industry, Windstar 
sits on a 120.7-inch wheelbase, with a length of 
201.2 inches. Windstar is also the widest mini- 
von available, at 74.3 inches. The cargo volume 
is a cavernous 144 cubic feet (23.8 cubic feet 


EMISSIONS 
Tur BnmrisH SOLUTION 


utomakers selling vehicles in 
A must cut engine hydro- 

carbon emissions about 70 per- 
cent by the year 2000. Tickford Ltd., a 
British technology firm, has already 
developed a system that meets those 
standards without robbing engine 
power. Optimizing performance is the 
key to this four-part package. 

It starts with an infinitely variable 
air-intake device that feeds the engine 
the exact amount of air necessary for 
ideal combustion. Combustion is 
further enhanced by a vari- 
able tumble port, es- 
sentially a gate situ- 
ated in front of the 
fuel intake port. A 
partially raised 
gate causes the fu- 
el mixture to tum- 
ble, improving 
the gasoline/air 
mix at slow 
speeds. At high 
speeds, the gate 
drops to maxi- 
mize the flow. An- 
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with all the seats in), ond yet the step height at 
the driver door is only 16 inches. 

The one powertrain available, the 3.84iter V6 
engine, develops an ample 155 horsepower ond 
220 pound4eet of torque. The engine is coupled 
to o four-speed overdrive electronically controlled 
transaxle derived from the Lincoln Continental 
sedan. Luxury appointments are throughout the 
vehicle; four-wheel antilock braking, dual air 
bags, five-mph front and rear bumpers, integrat- 
ed seats for children, and dashboard knee 
padding are all standard. 

In an al-day drive around Toronto, | found the 
preproduction Windstar to be an extraordinary 
minivan: It's comfortable and carlike, with am- 
ple storage spaces for small items and plenty of 
power for highwoy passing, even with five 
adults aboard. If Cadillac built a minivan, this 
would be it—Jim McCraw 


other feature is called controlled top 
land purge. “Top land" refers to the 
gap between the top piston ring and 
the top of the piston. That space traps 
unburnt gases, which contribute to 
hydrocarbon emissions. When the pis- 
ton reaches bottom dead center, clean 
air pumped through holes in the cylin- 
der bore blows unburnt gases into the 
combustion chamber. 

Finally, electrically heated minicat- 
alytic converters kick in when the en- 
gine starts, and one exhaust valve re- 
mains shut, routing exhaust through 
the small converters that treat the 
gas, while the regular converter 
warms up to working temperature. 
Once the catalytic converter is warm, 

the system shuts off and the 
valves operate normally. 
— David Scott 


To treat symptomatic benign enlarged prostate: 
Only one medicine can shrink the prostate. 


PROSCAR. 


(FINASTERIDE) 


Until recently, there wasn’t a med- 
icine that could help the condition 
known as symptomatic benign 
prostate enlargement or BPH. But 
now there is PROSCAR, the first oral 
prescription medicine that can 
shrink an enlarged prostate. 


However, it is important to know the 
following: PROSCAR doesn’t work 
for everyone. Even though your 
prostate may shrink, you may not 
see an improvement in urinary flow 
or symptoms. And you may need to 
take PROSCAR for 6 months or more 
to see whether it helps you. 


How PROSCAR can shrink an 
enlarged prostate. 
As a man ages, a key hormone can 
help cause the prostate to grow. 
PROSCAR actually blocks the pro- 
duction of this hormone, so it helps 
shrink the prostate to a smaller 
size in many men. As a result, 
some men treated with PROSCAR 
experience an increased urinary 
flow and an improvement in uri- 
nary symptoms. 
Why you should 
see your doctor soon. 


Your doctor has several options for 
the treatment of symptomatic 
BPH: watchful waiting (monitor- 
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The prostate surrounds part of the urethra, the tube that 
carries urine from the bladder. As the prostate enlarges, 
it can squeeze the urethra and cause urinary problems. 


©1993, Merck & Co., Inc. 


ing the condition with regular 
checkups), medication, or surgery. 
It's important to see your doctor 
because the problem doesn't usual- 
ly get better by itself In many 
cases, the prostate continues to 
enlarge and the symptoms may 
get worse. So if your urinary 
symptoms are bothering you, have 
your family doctor or a urologist 
assess your condition and ask if 
PROSCAR is an appropriate treat- 
ment for you. 


It is also important to have regu- 
lar checkups. While benign 
prostate enlargement is not cancer 
and does not lead to cancer, the 
two conditions can exist at the 
same time. 


Please see patient information on the following page. 


Remember, only a doctor can eval- 
uate your symptoms and their pos- 
sible causes. So, if your urinary 
symptoms are bothering you, don’t 
wait any longer. You may find that 
your enlarged prostate can be 
made into a smaller problem. 


For more information about 
prostate enlargement and 
PROSCAR, Call 1-800-635-4452 
today. 


TABLETS — " 
PRUSCAR Dn 
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PATIENT INFORMATION ABOUT 
PROSCAR’ (Prahs-car) 
Generic name: finasteride (fin-AS-tur-eyed) 


PROSCAR is for the treatment of ——— 
ic benign ic hyperp! 
and for use by men only. 


Your doctor may prescribe PROSCAR if you 
have a medical condition called benign 
prostatic hyperplasia or BPH. This occurs 
only in men. 
Please read this information, as well as the 
leaflet which accompanies your medication, 
before you start taking PROSCAR. Also, 
read the leaflet each time you renew your 
prescription, just in case anything has 
changed. Remember, this leaflet does not 
take the pisce of careful discussions with 
ur doctor. You and your doctor should 
Hacuse PROSCAR when you start taking 
your medication and at regular checkups. 


What is BPH? 

BPH is an enlargement of the prostate 
gland. After age 50, most men develop 

e prostates. ‘The prostate is located 
below the bladder. As the prostate enlarges, 
it may slowly restrict the flow of urine. 

This can lead to symptoms such as: 


+a weak or interrupted urinary stream 
ea feeling that you cannot empty your 
bladder completely 


+a feeling of delay or hesitation when you 
start to urinate 


+a need to urinate often, especially at night 
»a feeling that you must urinate right away. 


Treatment options for BPH 
There are three main treatment options 
for BP! 
D of monitoring or “Watchful 
Wait '. If a man has an enlarged 
prostate gland and no symptoms or if his 
symptoms do not bother him, he and his 
loctor may decide on a program of monitor- 
ing which would include regular checkups, 
instead of medication or surgery. 
*Medication. Your doctor may prescribe 
PROSCAR for BPH. See "What PROSCAR 
does” below. 
d . Some patients may need 
surgery "Your doctor can describe several 
different surgical procedures for BPH. 
Which procedure is best depends on your 
symptoms and medical condition. 
What PROSCAR does 
PROSCAR lowers levels of a key hormone 
called DHT (dihydrotestosterone), which is 
DH isade to shankage of the enlarged "© 
le sl of thee 
rostate gland in most men. This can lead 
gradual improvement in urine flow and 
syapa over the next several months. 
lowever, since each case of BPH is differ- 
ent, you should know that: 
*Even though the prostate shrinks, you 
may NOT see an improvement in urine flow 
or symptoms. 
*You may need to take PROSCAR for six (6) 
months or more to see whether it helps you. 
*Even though you take PROSCAR and it 
may help you, it is not known whether 
PROSCAR reduces the need for surgery. 


What you need to know while taking 
PROSCAR 


*You must see nu doctor regularly. 
While mang E ‘AR, you must have 
regular ch . Follow your doctor's advice 
about when to have these checkups. 

*About side effects. Like all prescription 
drugs, PROSCAR may cause side effects. 
Side effects due to PROSCAR may include 
impotence (or inebiBuy to have an erec- 
tion) and less desire for sex. Each of 
these side effects occurred in less than 4% 
of patients in clinical studies. In some 
cases side effects went away while the 
patient continued to take PROSCAR. 


Some men taking PROSCAR” (Finasteride) 
may have a decrease in the amount of 
semen released during sex. This decrease 
does not. appear to interfere with normal 
sexual function. 

You should discuss side effects with your 
doctor before taking PROSCAR and any- 
time you think you are having a side effect. 
*Checking for prostate cancer. Your 
doctor has prescribed PROSCAR for symp- 
tomatic BPH and not for cancer—but a 
man can have BPH and prostate cancer at 
the same time. Doctors usually recom- 
mend that men be checked for prostate 
cancer once a year when they turn 50 (or 
40 if a family member has had prostate 
cancer). These checks should continue while 
you take PROSCAR. PROSCAR is not a 
treatment for prostate cancer. 

* t specific antigen (PSA), 
Your de prey have done a loos test called 
PSA. PROSCAR can alter PSA values. For 
more information, talk to your doctor. 


*A warning about PROSCAR and 


pregnancy. 
PROSCAR is for use by MEN only. 
PROSCAR is generally well tolerated in men. 
However, women who are pregnant, or 
women who could become pi t Should 
avoid the active ingredient in $ 
If the active ingredient is absorbed by a 
woman who is pregnant with a male Teby, 
it may cause the male baby to be born wi 
abnormalities of the sex oi . Therefore, 
any woman who is pregnant or who could 
me pregnant must not come into direct 
contact with the active ingredient in 
PROSCAR. 


Two of the ways in which a woman might 
absorb the active ingredient in PROSCAR 


are: 
Sexual contact. Your semen may contain 
a small amount of the active ingredient 
of the drug. If your partner is pregnant, or 
if you and your partner decide fo have 
a umi taking 
Mele to your doctor. 1f our partner 
condom can reduce the risk of exposing her 
to your semen (discuss this further wit 
your doctor). 
Handling broken tablets. Women who 


are pregnant or who could become 
pi t must not handle broken tablets 
of PROSCAR. 


PROSCAR tablets are coated to prevent 
contact with the active ingredient during 
normal handling. If this coating is bro- 
ken, the tablets should not be handled 


Ifa woman who is pregnant comes into 
contact with the active in, ient in 
ERO a sa should be coesutied. 
member, these o 
iue oki CCS 
nant or could me pregnant. 
How to take PROSCAR 
Follow doctor's advice about how to take 
Pl You must take it every day. You 
may take it with or between meals. To avoid 
fc to take PROSCAR, it may be help- 
fulto take it the same time every day. 
Do not share PROSCAR with anyone else; it 
was prescribed only for you. 
Ken tae and all medicines out of the 
of children. 


FOR MORE INFORMATION ABOUT 

PROSCAR AND BPH, TALK WITH YOUR 

DOCTOR. IN ADDITION, TALK TO YOUR 
IST OR HEALTH CARE 


€» MERCK 


© 1993, Merck & Co., Inc. 
West Point, PA 19486 
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ENGINE DESIGN 
Pop Goes THe VALVE 


tion chamber is a basic method for 

enhancing engine performance. 
Multivalve cylinder heads, super- 
charging, and turbocharging were all 
developed for this purpose, but they 
also add to the complexity and cost of 
an engine. 

Now a group of Oregon-based re- 
searchers is suggesting that relieving 
some of the obstruction produced by a 
conventional intake valve—which, 
when opened, partially blocks the 
air/fuel mixture—yields considerable 
performance benefits. 

The result is a kind of *pop top" 
valve, a small, spring-loaded, titani- 
um valve that resides within the top 
of a conventional engine valve. The 
larger valve is actuated by the usual 
camshaft, but the smaller, central 
valve is opened only by the pressure 
of the piston during the intake stroke. 

The effect is twofold, according to 
the valve's inventors at Acro-tech, of 
Tigard, Ore. One is increased airflow 
due to venting the central portion of 
the large valve, which normally blocks 
the airstream, even when partially 
opened. The second benefit is length- 
ened valve overlap, due to the smaller 
valve's free-floating action, which keeps 
it open longer than the main valve and 
allows higher engine rpm. 

The Acro-tech valve can be substi- 
tuted for a conventional valve with lit- 
tle modification, according to its inven- 
tors. Preliminary dynomometer results 
indicate improvements in power, fuel 
economy, and emissions.—D. M. 


| ene air flow into the combus- 


Pop: A new valve design (right) features a 
valve within a valve to improve the flow 
of air into the cylinders. 


Ultrasonic sensors at the front and rear of a car ascertain when a tail-loaded vehicle needs its head- 
lights adjusted so they illuminate the road and not the sky. 


ELECTRONICS 
Two For THe Roap 


erman automotive electronics 

manufacturer Bosch has an ad- 

mirable track record for intro- 
ducing and refining automobile com- 
ponents, Recently, the company 
unveiled a pair of innovations that ad- 
dress subtle but important problems 
that can plague motorists. 

What happens when a tail-loaded 
vehicle takes to the road at night? If 
the load is heavy enough, headlights 
cant upward, blinding oncoming 
drivers and rendering the lights all 
but useless for illuminating the road. 
Since 1991, Germany has mandated 
corrective headlight aiming for tail- 
loaded vehicles, but existing systems 
rely on either manual adjustments 
made from the dashboard or a me- 
chanical link to the rear axle. These 


SAFETY 
A Back Box Namen CPR 


fter an airplane crash, investigators recov- 
nu a “black box,” a data recorder that con- 

tains clues about what went wrong. Engi- 
neers at Saab, a company that makes airplanes 
as well as automobiles, may soon be able to 
obtain similar information about car crashes. 

All of the “94 Saab 900s sold in Sweden are 
equipped with a crash pulse recorder, or CPR, a 
device developed by Folksam Research, a divi- 
sion of Sweden’s largest car insurance company. 

The CPR is installed underneath the carpet in 
the car's trunk. When the car collides with an- 
other object, a spring-mounted mass inside the 


mechanical linkages frequently be- 
come dirty and ineffective. 

Bosch's solution is a pair of ultra- 
sonic sensors fitted to the front and 
the rear of the vehicle; these mea- 
sure the distance between front and 
rear several times a second and use 
that information to calculate the ve- 
hicle’s body inclination. Should the 
inclination vary from level, small 
motors attached to the headlights 
adjust the beams to stay on the road. 

Another innovation entails sensors 
that detect low concentrations of 
noxious gases that sneak into a car's 
interior via ventilation systems. 
When pollutants pass through the 
zinc-oxide resistors in the sensors, a 
signal is passed to the ventilation 
system to instantly close vents to the 
outside and recirculate interior air 
instead. "They can sense bad air and 
close the vents much faster than any 
human could," explains Bosch engi- 
neer Hermann Scherer.—D. Scott 


device moves forward. An LED attached to the 
mass records the distance it travels by shed- 
ding light on a piece of photographic film. A 
switch activates the electronic components 
when the cor decelerates with a force of more 
than about 1g, so normal braking maneuvers 
do not trigger the recorder. 

After any major accident, a team of Saab in- 
vestigators retrieves the recorder and uses the 
photographic tracing to calculate the rate of de- 
celeration, and thus the severity of the impact. 
The investigators then compare this information 
with vehicle damage; the results will help engi- 
neers improve safety features. 

The CPR measures only front-end collisions 
with on angle of five degrees or less, but accord- 
ing to Folksam, such accidents account for at least 
40 percent of all crashes.—Dawn Stover 


INTRODUCES NEW | 


WAWERWELD 


Makes Repairs Under Water! 


^. EASY TO USE. 
WORKS ON WET OR DRY SURFACES. 
HARD AS STEEL IN JUST 20 MINUTES! 
EXCELLENT FOR: 
v Marine Applications 
v' Boat Repair 


v Plumbing or Electrical 
v Irrigation Repairs 


BONDS TO ALMOST ANY MATERIAL! 
FIBERGLASS * ALUMINUM * WOOD 
STEEL * COPPER * CERAMIC 


Permanently seals. 
leaks in fuel tanks and 
water lines, pipe 
joints, drains, exhaust 
lines, manifolds, and 
much more. 


Permanently patch and 
repair fishboxes, ice 
chests, bait wells, 
water coolers,, rod 
butts, battery cases. 
Seal frayed line ends, 


Seals and repairs gas 
tanks, exhaust lines, 
manifolds, etc. Use as 
an electrical insulator. 
Seals electrical 
connections. 


Repairs holes, gouges, 
cuts or rot in 
fiberglass, wood, or 
aluminum. Rebuilds or 
fabricates breoken or 
missing parts. 
Hardens like steel in 20 minutes! WATERWELD 
is excellent for rebuilding or fabricating parts 
and as an all purpose adhesive for metals, 
wood, fiberglass, masonry, ceramics, and many 
plastics. It can be drilled, tapped, filed, sanded, 
and painted like metal. Safe for lines carrying 
potable water. 


DON'T SCRAP IT! 


J.B Lb j 


J-B Weld Company 
| P.0. Box 483—1130 Como Street 
Sulphur Springs, Texas 75483 
| Phone: (903)885-7696 « Fax: (903)885-5911 


= T YOU DESIGN A T 
FOR THE FUTURE. 


THEN YOU BUILD IT TO LAST THAT LONG. 


NEW STANDARD AIRBAG 
F-Series now has a new standard driver's 
airbag* to supplement your safety belt. 


CONVERTIBLE CONSOLE SEAT 
New available seat lets you go from bucket 
seats to a bench that holds three. 


FREE PREFERRED CA] 
Covers everything from 24-Hour Roadside 
Assistance to a free overnight loaner.** 


NEW SECURITY SYSTEM 
Available Keyless Entry and Anti-Theft 
System gives you added security. 


Ford F-Series moves further 
ahead with new advanced fea- 
tures. But it wouldn't be the 
Best-Selling Truck 16 years*** 
running if it wasn’t built 
Ford Tough. Climb in, and 
discover what the future 
holds for you. 


1994 F-SERIES 


C» 


BUILT FORD TOUGH 


MIRROR 
d 


SILICON MEMORY ELEMENT 


Tiny MIRRORS 
Make TV Macic 


y mounting thousands of minia- 

ture mirrors atop a silicon chip, a 

Texas Instruments engineer has 
crafted a TV display technology that 
can produce brighter and larger pic- 
tures than ever before. 

Since their invention, televisions 
have relied on cathode-ray tubes for 
their displays. These generate images 
by spraying electrons onto the back of 
a specially coated screen that reacts 
by emitting light. This approach 
works fine for ordinary-size TVs, but 
the CRT images lose their luster 
when projected onto giant home-the- 
ater screens. Texas Instruments be- 
lieves that an experimental technolo- 
gy dubbed Digital Micromirror 
Display (DMD) can sidestep this limi- 
tation, however, enabling TVs to gen- 
erate magazine-quality color on 
screens the size of a living-room wall. 

The secret behind DMD is its array 
of 440,000 tiny aluminum mirrors, 
each of which is suspended on hinges 
above a memory element on a chip. 
The hinges allow the mirrors to move 
back and forth between two positions, 
like microscopic seesaws. If a memory 
element switches from "0" to “1,” the 
mirror above it will also instantly flip 
positions. This ability allows the 
whole collection of mirrors to form ra- 
zor-sharp digital images in rapid suc- 
cession, in the same way spectators in 
a stadium might form a series of im- 
ages by holding up colored cards. To 
translate the chip-size image into a 
full-scale picture, one simply reflects 
variously colored beams of light off 
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support Post — 4% 


In Texas Instruments’ new 


projection TV system, 440,000 tiny mirrors (one shown left) on this computer 


chip tilt up or down to create an image that’s much brighter than those generated by conventional TVs. 


the chip and onto a screen. Since a 
light source of virtually any bright- 
ness can be used, video images can be 
made as bright as desired. TI engi- 
neers believe that the technology will 
work especially well with HDTV 
(High-Definition Television). 
Unfortunately, *DMDTV" won't 
reach the market anytime soon, as the 
company is just beginning prelimi- 
nary negotiations with TV manufac- 
turers.—Robert Langreth 


SATELLITE TV 


Lime DISHES COMING 


fter years of false starts, small satel- 

lite dishes for receiving TV broadcasts 

from outer space are finally ready for 
your backyard. Hughes launched a satellite 
to beam digital signals to TV watchers in 
the continental United States, and Thom- 
son (under the RCA brand) plans in April to 
begin selling the downsized dishes and TV- 
top converter boxes needed to receive the 
programming these signals carry. 

The high-power Ku-band radio frequencies 
used by the new system enable the signals 
to be picked up by 18-inch satellite dishes 
rather than typical 10-foot dishes. An RCA 
satellite dish and converter will cost approx- 
imately $700, and monthly service 
charges are expected fo be roughly $30. 
That will include 35 cable TV channels, 50 
or more channels of pay-per-view movies, 
and 30 channels of sporting events. 

— Christopher O'Malley 


ION IVS 


Home THEATER WRECKER 


ideo games and still-frame im- 
ages shown for too long can dam- 
age your projection television. 

To create their larger pictures, pro- 
jection TVs run about four times hot- 
ter than conventional sets. This in- 
tense heat can wear out the 
phosphors on the picture tube face- 
plate if a still video image, such as a 
static game background, is displayed 
for a long time. This phenomenon is 
called “burn-in,” since a trace of the 
image becomes etched into the screen 
permanently. 

Burn-in can also be caused by tele- 
vision programs that use prolonged 
freeze-frames, such as the Home 
Shopping Network; this is why HSN 
now frequently changes its screen bor- 
ders. A possible solution would be for 
manufacturers of video-game players 
to include screen savers. This type of 
software, which originated on person- 
al computers, blacks out the display 
after periods of inactivity. 

Tom Edwards, general manager at 
Panasonic's television division, main- 
tains that a still image must be dis- 
played for several hours before any 
burn-in can occur. Such durations vary 
with the brightness of the image, how- 
ever; a very white image causes the 
electron guns to run hot. Still, “Pana- 
sonic advises against hooking its 3DO 
player to a projection TV as a fore- 
warning to avoid potential problems,” 
says Edwards.—Marcelle M. Soviero 


The best way to a man’s 
stomach...NordicTrack. 


“The World's Best Aerobic Exerciser*.” 
A NordicTrack* total-body exerciser simulates the 
motion of cross-country skiing, which experts agree is 
the most efficient and effective aerobic exercise. 


A NordicTrack workout burns more fat in less 
time than treadmills, stairsteppers and 
exercise bikes. 

In fact, you'll burn up to 1,100 calories per hour, 
according to fitness experts. Plus, NordicTrack 
strengthens your heart, tones your muscles and 
improves stamina. The NordicTrack patented flywheel 
and one-way clutch mechanism gives you a workout 
that's much less stressful on your joints than running 
and other high-impact workouts. 


This is the way to look as good as you feel. 
NordicTrack boosts your productivity and creativity 

and lowers your stress, all while helping you lose 

weight so you feel as good as you look. 


A NordicTrack exerciser 
provides a total- 
body workout. — -«&; 
Unlike most 
in-home exercisers, hy 
a NordicTrack works \ 
and tones all the major \ 
muscle groups, even your 
abdominals. Best of all, it 
takes just 20 minutes a day, 
three times a week. 
So what are you 
waiting for? 


Call NordicTrack ~“ 
today! 


, 


0-day in-home trial! 


Q Please send me a FREE brochure | 
O Also a FREE VHS videotape I 
V Name Phone( — ). I 
ordicjrack ` | 
A CML Company I 1 
City State Zip. 
©1994 NordicTrack, Inc., A CML Company * All rights reserved. I | 


ELECTRONICS 


I Gor IMMORTALITY 


arshall McLuhan maintained 
Mie: every new technology en- 

tails a retrieval of older, obso- 
lete technologies. Musicologist and pi- 
anist Artis Wodehouse might very 
well agree. With the help of a comput- 
erized piano, she’s managed to record 
an album of George Gershwin’s music, 
with none other than Gershwin him- 
self at the keyboard. 

Gershwin recorded some 130 rolls 
for the player piano between 1916 and 
1927. Financed by a government 
grant, Wodehouse scoured the coun- 
try retrieving these rolls, many of 
which contained music that had 
rarely been heard since they were 
first punched. Locating the rolls 
wasn't the only problem. Few, if any, 
of the remaining player pianos has 
the sound quality or nuances desir- 
able for a modern recording. 

Enter MIDI (Musical Instrument 
Digital Interface) technology. Wode- 
house and her collaborators created a 
computer program that translated the 
piano rolls into pictures that could be 
read by computer, Then, another pro- 
gram transcribed the pictures into 
MIDI data that could be played by a 
computerized musical instrument. 


Puonine Ir In 


anking by phone has become synonymous 

with fumbling your way through a maze of 

pushbutton choices from your telephone’s 
dialing pad. But better phones and services may 
soon ease the frustrations of tele-banking. 

Banking giant Citibank and omine service oper- 
ator U.S. Order are each employing so-called 
screen phones in separate attempts to make 
banking by phone an easier, more visual experi- 
ence. Both efforts combine omine banking 
options with telephones that have builtin key- 
boards and LCD screens. Those computerlike feo- 
tures enable you to see and select from a menu 
of banking functions, including paying bills and 
‘transferring funds, while you receive 
audio feedback through a speaker 
in the phone. $ 
In addition to these basic ser- E 

vices, Gitibank's Enhanced “aig 
Telephone (made by Philips), and U.S. = 
Order's PhonePlus phone each feature a 
card reader—a slot in the Citibank 
phone for debit and automatic teller 


U.S. Order's PhonePlus banking telephone. 
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A 3.5-inch floppy drive is under the 


Yamaha Disklavier’s ke; 


The Yamaha Disklavier, a MIDI- 
equipped, digital incarnation of the 
player piano, was used to make the fi- 
nal “ghost” recording. 

The resulting album, “Gershwin 
Plays Gershwin,” is an exhiliratingly 
fresh experience. Even longtime fans 
will never have heard this before. For 
those well-heeled enough to own an 
actual Disklavier (costing $10,000 to 
$40,000), a floppy disk of these per- 
formances will be available for home 
playback. If you're like the rest of us, 
the CD is worth checking out. 
—Ron Goldberg 


machine (ATM) cords, and a credit-card style 
magnetic code reader in the U.S. Order phone for 
debit, ATM, or credit cards. The card readers will 
enable you to toke advantage of options such as 
shopping by catalog, ordering food, or buying oir- 
line tickets through the screen phone. 

Citibank (800-285-3000) will be offering the 
Enhanced Telephone to its customers in the 
Chicago area this spring and in the New York 
area later in the year. U.S. Order (800-947- 
3000) works through selected ATM networks, 
induding the Mac, Most, and Money Station net- 
works thus far. U.S. Order hopes to add more 
networks this year. The Enhanced Telephone and 


Tue SuRROUND Or Music 


he reunited Emerson, Lake & 
Tee has become the first rock 

band to record in Dolby surround 
sound, a process originally developed 
for use in movies and home video re- 
leases. The song is a 15-minute suite 
from Mussorgsky’s “Pictures at an Ex- 
hibition,” newly re-recorded in the 
studio for Return of the Manticore 
(Victory / PolyGram), a four-CD career 
retrospective. 

Non-rock music has also appeared 
on Dolby surround-encoded CDs. RCA 
Victor has issued 15 film scores, some 
Broadway shows, and new recordings 
by Henry Mancini. The Concord label 
has issued jazz albums. And orches- 
tral versions of songs by Yes have 
been recorded in Dolby. 

Only 40 percent of audio receivers 


sold in 1992 had Dolby surround de- 
coding, according to the Electronic In- 
dustries Association. But by 1993 that 
figure had risen to 56 percent—a com- 
fortable majority. 

Al Lutz, a former RCA producer 
who persuaded that label to get in- 
volved with Dolby, says, “A lot of peo- 
ple listening to music just pop the sur- 
round switch anyway. And when you 
record in surround, you can hear so 
much more in the mix.” 

I can verify that. The Dolbyized 
“Pictures” is magnificent. Though less 
youthfully exuberant than the live 
version of 1972, its rich in digitally 
synthesized textures that reverberate 
throughout Dolby Pro Logic sur- 
round’s five speakers (three in front, 
two in back). Mussorgsky would be 
amazed.—Mark Fleischmann 


HOME 
TECHNOLOGY 


WoobpsTOVES 
BURNING CLEANER 


oodstoves produce more than 

warmth: They also create se- 

rious amounts of air pollu- 
tion—so much so that some commu- 
nities in Colorado have banned new 
woodstove installations. And the 
Denver area prohibits wood burning 
when carbon monoxide levels in the 
air become excessive. But now, Balti- 
more-based MTCI Inc. has designed a 
retrofit afterburner for woodstoves 
that cuts emissions dramatically. 

Fitted to the stove's flue at the base 
of the chimney, the device is a pulse 
combustor: It combines fresh air with 
a small amount of natural gas, then 
adds hot stove smoke to ignite the 
mixture in the chimney. The high- 
temperature explosion consumes most 
of the pollutants in the smoke; the 
rest are forced up the chimney, the 
path of least resistance. Like a two-cy- 
cle engine, the combustor then admits 
a new supply of gas and air and starts 
the process again. 

How well does it work? MTCI man- 
ager of engineering Ravi Chandran 
says the device reduces oxides of ni- 
trogen emissions by 67 percent, car- 


BuitoinG TECHNOLOGY 
Low-Enercy House 


temperatures can drop to -81°F and the 

thermometer can hit 105°F in summer, 
Donald Anderson's home remains comfort- 
able, even though it has no furnace or air 
conditioner—just a woodstove used a few 
hours a day. 

To maintain moderate indoor temperatures, 

the spherical, 40-foot-diameter home is partly 
buried in a hillside, equipped with south-fac- 


B: in Minnesota, where winter windchill 


bon monoxide by 65 percent, and par- 
ticulates by 78 percent. In addition, 
he says, it reduces benzopyrene, a 
carcinogen found in wood smoke, to 
levels too low to detect. 

The device runs at a rate of 170 
bursts per second, generating a dull 
hum. Chandran estimates the com- 
bustors will add about 10 to 20 per- 
cent to the cost of a woodstove. 
—Jonathan Beard 


is nine-year-old house illustrates how reliably 


passive heating and cooling systems work. 


ing windows, and supplied with temperate fresh air. Outside air is piped through the hill, then through 
ten feet of soil in the bottom of the sphere; along the way, the air gradually reaches the temperature 
of the soil. Once inside, a blower circulates the air throughout the house. 

The sphere is made of styrofoam triangles glued together, then covered with wire mesh and 
sprayed with 1.5 inches of concrete, inside and out. This seamless wall holds heat or cold like a 


giant thermos.—Phyllis Zauner 


‘STEVE STANKIEWICZ 


APPLIANCES 


Portable, lightweight, and inex- 

pensive, it nonetheless electro- 
cutes an average of 17 people each 
year by falling into tubs where they 
are bathing or sinks where they are 
washing. Appliance manufacturers 
are now addressing this danger by in- 
troducing built-in devices that shut off 
when the appliance becomes wet. 

Immersion Detection Circuit Inter- 
rupters rely on a sensor that opens 
the circuit when the “hot” line in an 
appliance becomes wet, halting the 
current flow and thus turning off the 
unit. Another device being tested is 
the Appliance Leakage Circuit Inter- 
rupter; it monitors the current enter- 
ing and leaving an appliance. Should 
the balance between the two change— 
a classic precursor to electrocution— 
the device shuts off. 

Products featuring the safety de- 
vices are slowly making their way on- 
to the market and usually sport over- 
size, rectangular plugs to house this 
technology. In some cases, however, 
the interrupter is incorporated into 
the appliance itself, so be sure to read 
the specifications before buying. 
—Sandy Fritz 


C the humble hair dryer: 


ENVIRONMENT 
Smr Back Anp WATCH 
THe Grass Grow 


out the fertilizers, herbicides, and 

pesticides that transform your 
lawn into a uniform green carpet. But 
wait! say three Yale ecologists: Few 
people realize the damage caused by 
maintaining conventional lawns. 
Americans dump up to ten times 
more pesticides on each acre of lawn 
than do farmers on crops. And bagged 
grass clippings account for the second 
largest type of solid waste sent to 
landfills. 

The ecologists, F. Herbert Bor- 
mann, Diana Balmori, and Gordon 
Geballe, advocate lawns where in- 
digenous plants grow undeterred. 
These “freedom lawns” require less 
water, no chemicals, and only infre- 
quent mowing. Their new book, Re- 
designing the American Lawn: A 
Search for Environmental Harmony 
(Yale University Press, 1993) also 
urges homeowners to give up outdoor 
power tools and switch back to push 
mowers. 


ge is here, and you're dragging 
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on To Bu 


ANOTHER RE 


or more-door models. 


Put yourself behind the beauty and performance of a Pella’ Hinged or 


Sliding Patio Door. No other brand offers more combinations of styles, 


sizes, colors and options to enhance the comfort and decor of your 


SEP Ls00.54PELLA 


WINDOWS 
&ZDOORS home. See them at your Pella Window 


Store’, or call for a free Pella Doors brochure. 


Quality like this only comes from Pella. 
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HOME TECHNOLOGY mm 


ENVIRONMENT 


Tur Stink ABour 
Compost PILES 


omeowners thought they were 
He: a good environmental deed 

by composting their waste. Then 
they heard what might be happening 
in those piles of rotting kitchen scraps 
and grass clippings: accumulating lev- 
els of toxic metals, pesticides leaching 
into groundwater, and odors growing 
powerfully unpleasant. 

But Michael Cole, a soil microbiolo- 
gy researcher at the University of Ill- 
nois, says those compost-dumping ru- 
mors are unfounded. After testing a 
large composting operation in Lake 
Bluff, Ill., and analyzing data from 44 
other compost sites, Cole reports that 
toxic metals—such as lead, cadmium, 
and copper—are present in composted 
materials, but in amounts too small 
for health concerns. As for pesticides, 
organisms living in the compost help 
to break down the chemicals. 

And about the smell: Cole recom- 
mends not compacting the pile, which 
prevents air from circulating within 
the materials. When compost mi- 
crobes are not supplied with enough 
oxygen, they produce the volatile or- 
ganic compounds that prompt people 
to hold their noses. 


INSULATION 
No More ircu 


ing about fiberglass insulation will be 
glad to hear about a prototype plastic 

thermal batt insulation that doesn't irritate 
the skin or eyes. Created by E2 Develop- 
ment Corp. in Toronto, the batts have an in- 
sulating value of about R-4 per inch, ap- 
proximately the same as high-density 
fiberglass. 

The batts are made with 100 percent 
recycled polyethylene terephthalate (PET); 
the plastic is extruded under heat and pres- 
sure into fibers, which are then deposited 
onto a moving belt. The trick, says E2 presi- 
dent Warren Arseneau, was to prevent the 
fibers from arranging themselves in discrete 
loyers, “like sheets of paper in a maga- 
zine.” Such layering produces a weak batt 
with poor insulating value. E2 succeeded in 
maintaining a random fiber distribution by 
controlling temperature and air pressure 
during the manufacturing process. 

Arseneau expects to have a marketable 
product within a year-— Charles Wardell 


H omeowners who feel itchy just think- 


Gomme Win Gas 

n locations where electricity prices are 
| high, homeowners often opt for furnaces 

that run on natural gas. But their air con- 
ditioners still run on electricity. Soon, how- 
ever, there'll be an alternative: Triathalon, 
the first gas heat pump sold in the United 
States, will be avoilable later this year. 

A heat pump works like an air condition- 
er and a furnace. How? It switches the 
flow of the refrigerant, a compound that 
“carries” the heat. This enables it to move 
heat in two directions: into your home for 
heating, or out for cooling. 

Triathalon, from York International of 
York, Pa., runs like a conventional vapor- 


This five-horsepower gas-fueled engine 
replaces the electric compressor in a new 
heat pump. 


compression heat pump in all ways but 
one: Instead of the usual electric compres- 
sor, a five-horsepower Briggs & Stratton 
engine beats at the heart of the system. 
This engine's speed can vary continuously 
from 1,200 to 3,000 rpm to match the 
heating or cooling demand. Triathalon uses 
the excess heat from the engine to beef up 
its heating capacity, making it twice as effi- 
cent as regular gas furnaces. 

Triathalon initially will come in a three- 
refrigeration-ton size, enough for a 2,300- 
square-foot house in a climate like 
Chicago’s. (A ton of refrigeration is equal 
to moving 12,000 Btu of energy per 
hour.) The heat pump was developed by 
Battelle Laboratories and the Gas Research 
Institute. Its price is not yet set.—Mariette 
DiChristina us 


44 0000€ - 007V 
pq mA 


56€ 1300 


7OO4-OJlO0VN 


The Dremel Moto-Tool* 
is the compact, high- 


| silver, plastics, laminates 
| and more. Look for 
1 our book 175 + USES 
| in specially marked 
Moto-Tool packages 


wavaa Ta 


speed rotary tool that’s 
extremely versatile. 
With speeds from 
5,000 to 30,000 rpm 
and more than 150 


| where power tools 
are sold. Or write: 
Dremel, Dept. PS, PO. 
Box 1468, Racine, WI 
53406-1468 for a 
free copy. 


available bits, it lets you 
handle almost any job. 
Use it on wood, metals, 
ceramic tile, glass, fine 


DREMEL 
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COMMUNICATIONS 


NOTHING On CABLE? 
Tune In Some Data 


or decades, modems have been the 
F pumps that convert and 

channel digital data through ana- 
log telephone lines. But your PC mo- 
dem may soon be sending and receiv- 
ing information through a speedier 
pipeline: your cable TV system. 

The cable TV lines that now pene- 
trate a majority of American homes 
currently operate in one direction on- 
ly—to deliver video programming to 
your home. But the TV channels use 
only a small portion of the total capaci- 
ty, or bandwidth, of the familiar thick, 
round wire known as coaxial cable. 
Meanwhile, PC modems connected to 
phone lines are choking on large files 
containing high-resolution pictures, 
extensive databases, and the like. 

Now, computer companies are team- 
ing up with cable TV firms to try to 
redirect the modem traffic. Intel and 
General Instrument, the largest mak- 
er of set-top cable boxes, recently 


The same cable TV 
connection that now 
me cita 
to your room 
could soon serve as a 
fi tte dig 
tion link to ji 
world, thanks to new 
cable modems. 


demonstrated a 
new cable modem 
(not yet for sale) 
that enables PCs 
to communicate 
at speeds up to 10 
million bits per 
second, compared 
to 2,400 to 14,400 
bps for today's 
phone modems. 
Zenith Electron- 
ics sells a cable 
modem called 
HomeWorks ca- 
pable of 500,000 


bps, along with 
the software for 
reaching the Internet network (see 
*Going It Alone on Internet"). 

While much of the infrastructure is 
not yet in place, most cable and on- 
line service companies—including 
America Online, CompuServe, and 
Prodigy—are anxious to see modems 
move to cable. A cable connection 
could make home shopping, banking, 
education, and community services 
more practical. 


Desktop SYSTEMS 
Tuis Year’s Mope: Penrium PCs PROLIFERATE 


early a year after introducing Pentium, Intel is still scrambling to meet the demand for these 
Ne microprocessors. That’s good news for consumers, however, becouse the demand is being 
fueled by the rapid increase of Pentium PCs—and the unusually rapid decline in their prices. 
Unlike the 486 and 386 models before them, which each took more than a year to drop below 
the $5,000 mark, some Pentium PCs already sell for less than $3,000. They're not 
nofrills boxes, either. Gateway’s P5-60 Pentium system, for instance, sells for $2,995 and 


includes eight megabytes of memory, o 424MB hard disk, a 
high-resolution color monitor, and a double-speed CD-ROM 
drive. Dell sells a similarly outfitted model called the 
Dimension XPS P60 for $2,999. Not all Pentium PCs are 
such bargains, but most already sell for less than $4,000, 
including models from ALR, AST Research, Compaq, DEC, 
and IBM's new Ambra division. 

Intel is preparing faster 486 chips, but the demand for 
Pentium systems is likely to continue unabated. Multimedia 
programs using pictures and sound require all of the horse- 
power they can harness, and other chip makers are 
racing to produce Pentium-compatible processors, 
which should force Pentium prices even lower. 


Dells Dimension XPS P60 is a $2,999 Pentium- 
based powerhouse. 
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Ease Or Use 


SMARTER SOFTWARE 
Creeps Our Or THe Las 


'ou might finally be getting some 
b ES that's as smart as you 

are—maybe smarter, at least 
when it comes to the little things that 
can make computing a chore. 

For years now, software publishers 
have been leapfrogging one another in 
the race to add more basic functions to 
their products. More recently, the soft- 
ware designers at Microsoft, WordPer- 
fect, Borland, Lotus, and other leading 
publishers have been discovering 
ways to make these functions work 
better through anticipating your 
needs, learning your habits, or per- 
forming routine tasks automatically. 

At Microsoft, which calls its efforts 
Intellisense, an example can be found 
in Word's new Auto Correct feature 
that fixes many common errors while 
you type—capitalizing the first letter. 
of a sentence, for example, or trans: | 
posing the letters in “teh.” WordPer- 
fect 6.0 automatically selects the set 
of icons you need for the task you're 
trying to accomplish, while Borland's 
Quattro Pro automatically chooses 
the most appropriate chart type for 
the numbers in your spreadsheet. Al- 
dus's PhotoStyler can follow your ac-, 
tions and create a custom palette of 
picture-editing tools. Many programs’ 
now have interactive tutors to guide 
you through certain tasks as well. 
—Jon Pepper 


MICROPROCESSORS 


Tur Mac Turns 10, 
AND Turns To PowerPC 


pple’s Macintosh forever changed personal 

computing in 1984 with its endearing 

design and graphics-based software. A 
decade later, Apple is betting it can reinvent the 
Mac's magic with a revamped family of comput- 
ers built around the PowerPC microprocessor. 

The PowerPC chip, developed by Apple with 

Motorola and IBM, employs a RISC (Reduced 
Instruction Set Computer) design, making it 
smaller and less costly than Intel’s Pentium pro- 
cessor while running at similar speeds. Slated ini- 
tially for high-end desktop Macintosh models, 
the PowerPC will be Apple's e engine 


for the rest of the decode. By the end of 1995, 
according to the company, all Macintosh models 
will use a PowerPC chip. 
Bolstered by the PowerPC, these new Macs 
ore expected to spawn a host of more sophisti- 
cated software, including programs with more 


accurate speech recognition capabilities, more 
dazzling multimedia effects, ond more human- 
like assistance in tackling both routine and com- 
plex chores. The PowerPC could also give the 
new Macs something the old ones rarely 
enjoyed: a price advantage over DOS and 
Windows systems. 

Still, the transition requires some adjustments. 
Although the basic Mac user interface will 
remain familiar, programs must be rewritten to 
take advantage of full PowerPC performance. 
Existing programs are expected to run in an 
“emulation” mode at roughly the same speed 
as before. But most software publishers are 
promising to deliver full-performance, or 
“native” mode, versions of their products within 
a few months. 

The first PowerPC Macintosh desktop models 
are expected to be available in March or April, 
and will resemble Apple's Macintosh Quadra sys- 
tems. Portable models using a low-voltage ver- 
sion of the PowerPC chip are slated for later this 
year and will be similar to today’s Macintosh 
PowerBook laptops.—Charles Rubin 


PERSONAL FINANCE 
THe Tax BYTE 


fou can’t use your home PC to 
Yer your tax return directly to 
the Internal Revenue Service yet, 
but personal electronic filing is draw- 
ing nearer. The IRS now says filing 
from home with a PC and a modem 
could be an option within five years, 
and that it plans to process 80 million 
individual tax returns electronically 
by the year 2001. 
Many taxpayers are apparently 
ready now. Nearly 10 percent of indi- 
vidual filers chose some form of elec- 


I. Tan View Forms Weponz Tools 


pestle 


Navigator Window Vel. 


tronic or computerized filing last year. 
About 12 million people filed electroni- 
cally through a professional tax pre- 
parer (mainly for refunds) or a third- 
party service that works with personal 
tax preparation software (a process 
that still requires a verification form to 
be mailed). Another 4.8 million mailed 
in 1040PC forms, printouts produced 
by tax software packages. 

Chipsoft's TurboTax and Meca Soft- 
ware's TaxCut are the most popular 
tax preparation packages, but some 
competitors are now giving tax soft- 
ware away for the cost of shipping (less 
than $10). Among the freebies are CA- 
Simply Tax from Computer Associates 
(800-737-3382) and Personal Tax Mate 
from Parson's Technology 
(800-223-6925). Many tax 
programs can automati- 


S fie Tos etum 


cally pull in data from pop- 
ular personal finance pro- 
grams such as Quicken 
and Managing Your 
Money.—Suzanne Kantra 


The ability to review your par- 


tially completed tax return in 
Chipsoft"s TurboTax (right) and 
new icon buttons in Meca’s Tax- 


Cut (top) make this year’s crop 


of tax programs easier to use. 


Future WATCH 
Classrooms May Link 
BLACKBOARDS 
Anp Circum Boarps 


onsider the classroom of the fu- 
ture: No more slate blackboards 
and spiral-bound notebooks. In- 
stead, the professor writes on a com- 
puterized blackboard and—presto— 
each student has the identical notes 
displayed on a notebook computer. 
Such is the vision of Dave Berque, 
assistant professor of computer sci- 
ence at DePauw University in Indi- 
ana. Berque’s prophecy of a computer- 
ized classroom is not as passive as it 
might seem. “Since students would not 
just be copying notes, they could actu- 
ally listen to the lecture,” explains 
Berque. In addition, the transmitted 
notes could be annotated in the mar- 
gins with reminders like “review this.” 
At home, students could search 
their notes for key words, such as ev- 
ery occurrence of the word “accelera- 
tion.” Or they could flip through the 
notes page by electronic page and see 
how two molecules interact, since dia- 
grams could be combined with text. 
The basic technology for such a class- 
room exists today. Pen-based comput- 
ers are becoming commonplace, and 
researchers at Xerox’s Palo Alto Re- 
search Center have created a prototype 
electronic blackboard called the Live- 
board. Berque is currently working on 
funding for a prototype classroom at 
DePauw.—Marcelle M. Soviero. 


CD-ROM 
SHRINKING THE Disc 


joday’s CD-ROMs may store reams 

of information on a small disc, but 

they still don’t travel well. That’s 
because the CD-ROM drives that spin 
them are too bulky to fit in most note- 
book-size and handheld PCs. 

That’s why several big companies, 
including Panasonic and Kodak, are 
supporting a new type of CD-ROM 
drive that will use smaller discs—80- 
millimeter instead of the standard 
120mm. So far, Panasonic has shown 
a notebook PC with a prototype 80mm 
drive, and Kodak says future Photo 
CD players will support the new for- 
mat. The first products should appear 
later this year. 

The 80mm discs will have only one- 
third the capacity of regular CD-ROM 
discs, but can play in existing CD- 
ROM and Photo CD drives, using an 
adapter ring if necessary. 
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“This is 
the best 
second 
car 
I've ever 
owned.’ 


[Another car? What can another bile. There's more head, shoulder 
car offer, except what your first and hip room than its predecessor. 
car already has? Besides a differ- From the outside, less wind, 

ent color? engine and chassis noise. 


[The new Sonoma offers that. And [Sonomass available suspension 


everything else. In a truck, not a car. packages can give you anything 


SONOMA [Inside, the 1994 Sonoma crosses ^ from sedan-like smoothness 


THE STRENGTH OF EXPERIENCE into the domain of the automo- on-road to terrain-chomping 
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toughness off-road. Either way, its powerplant is standard, and two with the 4.2-liter Vortec V6. 
independent front suspension 43-liter V6s are available, including [You may, indeed, need two 
' insulates you from the shocks of the Enhanced V6, a beast that can vehicles. So get the truck that offers 
` the road. make Sonoma the most powerful it all: the new Sonoma. To learn 
[Naturally, traditional truck pickup in its class. more, call 1-800-GMC-TRUCK. 


» strengths are still very much in [Sonoma also features rear-wheel OFFICIAL SPONSO R 
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D993 CM Corp AE Rights Reserved [py] AE) 
Cargo capacity. A new 2.2-liter 2.2-liter engine. four-wheel ABS — Ei 
GM. GMC. GMC Truck and Sonoma are registered trademarks of General Motors Corporation. 
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' evidence. Power. Towing. Hauling. anti-lock braking with the 


COMPUTERS (S SOFTWARE 


COMMUNICATIONS 


LETTING Your PC 
Pick Up THe PHONE 


omputers can already send and re- 

ceive your faxes. Now they're gear- 

ing up to answer your phone calls 
as well. 

Apple and Compaq have each added 
phone-answering capabilities in new 
computers aimed at home buyers. Ap- 
ples new “AV” Macintosh series and 
Compaq's Presario models come with 
voice-mail functions that answer phone 
calls and play back messages. In addi- 
tion, a growing number of data-and-fax 
modems now have voice-mail features, 
thanks to new chip sets from Rockwell 
International and AT&T that enable 
modems to record, process, and send 


Ralph Mealworm on Line 1 


taii 


IRI) Checked on lest orders placed 
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Octus’s PTA turns your PC into a complete com- 
munications center, including software to help 
you manage your calls, 


voice snippets. Previously, only a hand- 
ful of specialized products—such as 
The Complete PC’s Complete Commu- 
nicator, Prometheus’s Home Office, and 
Best Data’s ACE—had merged data, 
fax, and phone functions. 

Perhaps the most ambitious new 
telephone manager for PCs is the Per- 
sonal Telecommunications Assistant, 
or PTA, from Octus Inc. The $599 Oc- 
tus package consists of a modem-size 
box that connects to the serial port on 
an IBM-type PC and converts a single 
phone line into a two-line speaker tele- 
phone, answering machine, and fax 
machine. Octus’s PTA not only answers 
the phone, but also makes it easier to 
use phone company services such as 
call forwarding. You don’t even need a 
phone—just a phone line—since you 
can issue commands like “hold” 
through the PC screen, and the PTA 
box contains speakers and a micro- 
phone.—Sandy Reed 
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COMPUTERS 


American PCs 
InvADE JAPAN 


merican PC makers are turning 
A‘ tables on the Japanese—sell- 

ing top-quality products at bot- 
tom-end prices and rapidly increasing 
their once-paltry share of the market 
there. 

In the past year or so, Apple, Com- 
paq, IBM, and others have introduced 
feature-packed computers in Japan 
that cost as little as half of what com- 
parable Japanese computers are going 
for. Dell has even introduced phone 
sales of PCs to the wary Japanese. 

For years now, NEC has made more 
than half of all the PCs sold in Japan; 
this has enabled the company to main- 
tain high prices and a leisurely pace of 


Apple’s Macintosh models have been 
especially popular in Japan, thanks to 
the availability of Kanji software. 


innovation. But the American invasion 
has forced NEC to redesign its comput- 
ers and cut prices. Other Japanese 
manufacturers are gradually abandon- 
ing their proprietary operating sys- 
tems and offering machines that run 
on DOS/V, an open system developed 
by IBM and supported by Compaq and 
Dell. And room exists for deeper price 
cuts. A Compaq Deskpro 4/25 adver- 
tised in the United States for $1,899 
costs more than $2,200 in Japan, for 
example. 

The brightest American star has 
been Apple. In 1993, the company built 
about 12 percent of the PCs sold in | 
Japan, making it the second-largest 
manufacturer after NEC. Apple at- | 
tributes its success to tailoring its op- 
erating system and software to the 
Japanese language, which uses a 
more complex set of characters than 
Western languages.—Dennis Normile 
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More Dots 
For Less DOUGH 


he big news in laser printers is 
T^ some very little dots—the 

type that make up the 600 dots 
per inch in today's models. But little 
dots no longer add up to big money, as 
several new 600-dpi “personal” laser 
printers demonstrate with price tags 


Bic Tiny CHiPs 


omeday soon, the micro- 

processor inside your PC 

may be the same type 
that maps the human brain or 
finds a key toward curing can- 
cer. Traditionally, the supercom- 
puters that helped solve such 
complex problems included a 
handful of custom-designed pro- 
cessors. But the increasing 


sophistication of microproces- 
sors is changing the equation. 
Cray Research recently 
unveiled the T3D, its first super- 
computer fo use microproces- 
sors. Employing a computing 
technique known as massively 
parallel processing, the T3D 
strings together os many as 
2,048 of Digital Equipment 
Corp.'s Alpha microprocessors. 
The Alpha chip is used in some 
high-priced PCs today. Unisys 
Corp. and Intel are working 


fogether on a supercomputer 
that will use Intel’s Pentium 
chip. Pentium is already at the 
heart of a new generation of 
powerful PCs (see “This Year's 
Model: Pentium PCs Prolifer- 
ate”). Massively parallel 
machines using microprocessors 
are not yet the norm among 
supercomputers. But this new 
use of microchips could lead to 
software that runs on both the 
largest and the smallest com- 
puters.— Chuck Murray 


under $1,000. 

Hewlett-Packard's LaserJet 4P 
leads the pack, pumping out four 
pages per minute (ppm) like its prede- 
cessor, the LaserJet 4L, but at 600 dpi 
instead of 300 dpi. The 4P sells for as 
little as $899. Okidata's OL410e is 
even more economical, selling for 


The 600-dpi LaserJet 4P succeeds the 300-dpi 
LaserJet 4L. 


about $700. The OL410e uses Oki's 
LED printing engine, rather than a 
laser engine, but it yields the same 
600-dpi output. Sharp's JX-9460PS, 
another printer under $1,000, pro- 
duces 600-dpi documents with a faster 
six-ppm printing engine. 

Documents printed at 600 dpi actu- 
ally have four times the coverage of 
300-dpi printers per square inch 
(360,000 vs. 90,000 dots). The differ- 
ence is especially notable with curved 
letters or drawings, which appear 
smoother in 600 dpi, and photographic 
images, which look more like newspa- 
per-quality halftones.—J. P. 


Coe ee 


Okidata’s OL410e is one of the most afford- 
able 600-dpi lasers. 
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VM Mailing, Inc., P.O. Box 3908, Mankato, MN 
56009-3908. Allow 6-8 weeks for 

delivery. Offer expires Sept. 1, 1994. 
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top acres of public land overlook- 


The Air 
Force wants 
to close oif 


4,000 hill- 


ing a remote, secret air base. So 


what's really going on there? 


BY STUART F. BROWN 


lar 
e 


rom the top of White € 
Sides Mountain in? 
southwestern Neva-; 
da, hikers with pow-2 
erful binoculars peer ° 
[| down at a vast, dry 
lake bed 12 miles 
away. At one end of 
the lake stands a 
complex of hangars, barracks, and an- 
tennas, clustered next to the world's 
longest paved runway. Something big 
goes on down there, and at night the 
base lights up like Broadway. 

According to Federal Aviation Ad- 
ministration pilots’ charts and U.S. 
Geological Survey topographic maps, 
this air base doesn’t exist. It’s only a 


featureless dry exp led Groom 
Lake, in the remote Emigrant Valley 
between jagged mountain ranges situ- 
ated some 120 miles northwest of Las 
Vegas. 

The place has many nicknames: 
Dreamland, The Ranch, The Box, Wa- 
tertown Strip, The Pig Farm. Old gov- 
ernment maps list it as Area 51. Offi- 
cially, the only way the base can be 
ibed within the armed foi 
as "a remote test. facility": even civil- 
ians working for military contractors 
are forbidden to mention the fact that 
it's in Nevada. 

Despite this information blackout, 
Groom Lake has become a magnet for 
hundreds of people curious about un- 


acknowledged flying objects, such 
the alleged hypersonic spyplane n 
named Aurora (“Out of the Black: 
cret Mach 6 Spyplane," March 93), 
and other gazers who seek more 
exotic craft: UFOs from outer space, 
One unofficial observer of the scene 
even publishes a “viewer's guide" to 
the area. 

Enough is enough, the Air Force 
has decided. It wants to shut down 
the vantage points of the “watch- 
ers” keeping an eye on Groom Lake 
from adjacent public lands admin- 
istered by the federal Bureau of Land 
Management. Last September, Air 
Force Secretary Sheila Widnall 
requested control over nearly 4,000 


This 10-minute exposure begun at midnight 
gens Groom ee eee Sy oer 

ist spring, when heavy rains had partially 
flooded the lake bed. Red and blue runw 
lights are visible in front of the brilliantly lit 
hangars. The Nevada map below indicates the 
facility’s location. 
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acres of BLM land. Widnall cited the 
need for the “safe and secure operation 
of the activities on the Nellis Range 
Complex,” a military reservation that 
covers much of southern Nevada and 
includes the secret base. 

POPULAR SCIENCE recently wrote to 
Widnall, requesting permission to visit 
Groom Lake. We proposed to give the 
public a reasonable overview of the de- 
fense research the government con- 
ducts there, without jeopardizing the 
security of sensitive technologies. Air 
Force Colonel Douglas J. Kennett at 
the Pentagon responded: "While we 
may all agree the Cold War is over, I 
think we can also agree that this na- 
tion must continue to maintain tight 
security on certain military projects." 

Representative Robert S. Walker, 
vice chairman of the House Science, 
Space, and Technology Committee, 
has a different view: “We now have a 
reshaped world. When we had a super- 
power confrontation, it made sense to 
run the programs the way we ran 
them. Now, we ought to reexamine 
how we handle ‘black’ programs. It 
makes little sense to withhold technol- 
ogy from public entrepreneurship, if in 
fact it allows us to leapfrog the rest of 
the world.” 

A congressional source with the 
highest level of security clearance, who 
has visited Groom Lake several times, 
believes that a mysterious technology 
development effort has been underway 
for years. “This is not part of the offi- 
cial program of the U.S. government,” 
although aircraft are being tested and 
flown at government ranges, according 
to the source. “I think this is some sort 
of intelligence operation, or there could 
be foreign money involved.... It’s expen- 
sive, and is immune to the oversight 
process. This defrauds the American 
government and people. You go to jail 
for that.” 

The tract of land the Air Force 
wants is shaped like a voting district 
carved into an improbable checker- 
board by gerrymandering politicians. 
Its patchwork outline results from the 
militarys wish to grab the hilltops 
without approaching a 5,000-acre 
threshold that would require an atten- 
tion-getting congressional hearing. 
The final decision will be made follow- 
ing a public hearing to be held early 
this year. 


ty extending onto public land well 

beyond the perimeters of the base, 
determined and technologically savvy 
campers continue to visit the area. 
One group of watchers who dog the 
site call themselves the Dreamland In- 
terceptors. They come from many 
walks of life, but share three key atti- 
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I: spite of a formidable ring of securi- 


Buildup 


The 


1968 U.S. Geological Survey photo 


An aircraft flying at medium altitude took this photo of the Groom Lake base on August 28, 
1968. Hangars are visible for U-2 and A-12 Blackbird spyplanes that were tested and oper- 
ated from the facility. The original U-2 runway was built in 1955. The long main runway ex- 
tending onto the dry lake bed was a later addition. 


A: Old base golf course. B: Hangars for A-12 Blackbirds and Russian MiGs. C: B-52H 
bomber/D-21 drone mating area. D: U-2 hangars. E: Old control tower. F; Dining hall. G 
Base barroom. H: Base housing. I: Original U-2 flight test runway. J: Main runway. K. 
Hangar for T-38 chase planes and experimental Northrop “Shamu” stealth jamming plane 
L: “Scoot and hide" folding covers to protect secret aircraft from aerial observation. M: Air- 
craft parking area for Lockheed transports. N: A-12 Blackbird hangars. O: Fuel tank farm 
P: A-12 Blackbird #125 crash site. Q: Clouds of smoke from burning dump ar 


Russian satellite photo 


A Russian spy satellite took this commercially available photo of Groom Lake on July 17, 
1988. Changes apparent over 20 years include new taxiways and extension of the main run- 
way's paved surface to 18,000 feet. It has since been lengthened to 27,000 feet to accom- 
modate high-speed test aircraft. 


A: Aircraft radar cross-section test area. B: Base security building. C: Stealth evaluation 
radar complex. D: Taxiway. E: Crash site of F-117A #785, the first production aircraft, on its 
first flight. F: Control tower. G: Flight operations center. H: Modernized base housing. | 
Heavy-construction equipment garages. J: Waste incineration trenches. K: Cryogenic liquid 
methane or hydrogen fuel storage. L: Fuel tank farm. M: Taxiway. N: 18,000-foot paved run- 
way; current paved length is 27,000 feet. O: Highly secured compound; purpose unknown. 


tudes: military aircraft—particularly 
secret ones—are fascinating; more 
knowledge about what tax money 
buys is better than less; and cheap 
aluminum lawn chairs are essential 
equipment when you're spending a 
day or two perched on sharp rocks. 

I joined an Interceptor mission to 
Groom Lake last March. The squad in- 
cluded off-duty California police offi- 
cers, a former test pilot, a model-air- 
plane designer, a political activist, and 
Jim Goodall, a veteran chaser of se- 
cret, or “black,” airplanes. Unfazed by 
authoritarian bluster, Goodall has es- 
tablished a long track record along the 
perimeter fences of desert air bases. 
He was one of the first to snap photos 
of the then-secret Lockheed F-117A 
Stealth attack planes when they were 
covertly operating from the Tonopah 
Test Range about 80 miles northwest 
of Groom Lake. 

Another member of the band was 
John Andrews, who designs spyplane 
models as product developer at Testor 
Corp. (see photo). Andrews created a 
surprisingly accurate model of the 
Lockheed U-2 spyplane in the late 
1950s when it was unknown to the 
public, and again made waves in 1986 
with his F-19 stealth plane, the best- 
selling plastic model kit in history. Al- 
though the F-117A turned out to look 
different from Andrews’ model, the 
science behind the model’s design was 
sound. The F-19 caused alarm in the 
secret airplane world because its 
radar cross section was found to be 
quite small. 

Ben Rich, retired president of Lock- 
heed’s Skunk Works, which built sev- 
eral of the aircraft Goodall and An- 
drews pursue, views the pair as 
patriotic gadflies. “The government se- 
curity people hate those guys. But I 
admire them. They’re persistent. They 
dig. And they sit on top of the moun- 
tain. I think they’re the Ross Perots of 
the airplane world,” he says. 


npacking our camping gear below 
U: mountain, we notice two un- 

marked, beige security vehicles 
parked half a mile away in either di- 
rection. The drivers observe us with 
binoculars, moving to keep us in view. 
We peer back through our binoculars, 
watching them watch us. 

“The sheriff will be here in about 45 
minutes,” Goodall announces. “The se- 
curity guys will have called on the ra- 
dio by now.” Etiquette calls for chat- 
ting with the sheriff before we head up 
the hill. He is required to respond to 
the call, and there’s no point in mak- 
ing him waste time climbing or wait- 
ing for us to come back down. In the 
meantime, we savor the air show pro- 
vided by thundering F-15s, F-16s, B- 
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igh Ground 


The tract of land the Air 
Force wants under military 
control (red) is a patchwork 
that includes all 


ground near Groom 


Model designer 
John Andrews of 
Testor Corp. believes the code 
name Aurora denotes not one secret 
spyplane, but a system comprised of two or 
more aircraft. Andrews’ Mach-3 SR-75 Penetra- 
tor model is based on sight 
plane that may have three roles: reconnaissance 
missions over lightly defended areas; the air- 
borne sensi joactive weapons materials; 
and as a mothership that launches small satel- 
lites or a delta-shaped hypersonic daughtercraft 
i Hie its back. The ed XR-7 Thunder- 
irt model represents a hypersonic spyplane 
B that uses bot hg and pulse-detonation-wave 
pelea a speed of Mach 7. 
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js of an unidentified 


52s, and other planes flying low-level 
training missions through the empty 
valleys nearby. At one point, Russian 
Sukhoi Su-22 and MiG-23 fighters 
streak overhead. 

Soon, e Lincoln County sheriff rolls 
up in a four-wheel-drive vehicle. He 
politely advises us to steer clear of 

cattle grazing on the open range, 

park at least 100 yards from wa- 
tering troughs, be careful with 
campfires, and re- 
frain from taking 
pictures of “the air 
base over there.” 
Then the sheriff 
leaves, and we be- 
gin hiking to the 
peak of White 

Sides, 1,868 feet 
above the valley floor, where a dusting 
of snow lies on the dark sides of the 
rocks. In the thinning air at 6,089 feet 
above sea level, the steep trek induces 
a lot of huffing and puffing. 


mer computer programmer who 

lives in the nearby hamlet of 
Rachel (population about 100; one 
store, one bar, no post office), Camp- 
bell has become an activist pushing 
for the return of military lands to pub- 
lic use and has created a lobbying 
group called the White Sides Defense 


| ES us is Glenn Campbell, a for- 


Committee. He publishes a wryly 
amusing document called Area 51 
Viewer's Guide, which contains tips for 
visitors, maps of back roads, and de- 
scriptions of flying objects likely to be 
seen. Campbell's guide has readers on 
both sides of the security fence, and as 
far away as Washington, D.C. 

Also hiking with us is a tall, silver- 
haired man who has the Matterhorn 
on his list of mountain-climbing cred- 
its. I labor to keep up with Bob 
Gilliland, to hear his reaction upon 
reaching the summit. Finally, we ar- 
rive: "There's the place I almost killed 
myself a couple of times," says the for- 
mer Lockheed test pilot, gazing down 
at the lake bed where, in 1962, he flew 
the then-secret predecessor to the SR- 
71 Blackbird. He tells chilling tales 
about engine flameouts and other 
near-catastrophes that occurred while 
engineers struggled to perfect the 
Mach 3.2 spyplane. Gilliland hasn't 
been to Groom Lake in a long time. 
They don't have alumni reunions here. 

We deploy our lawn chairs and un- 
pack the kits we've brought to Neva- 
da's “birdwatching” country: binocu- 
lars, spotting scopes, tripods, 
broadband radio-frequency scanners, 
night-vision equipment, walkie- 
talkies, maps and compasses, tape 
recorders, and drab-colored clothing. 

As the setting sun creates a pinkish 


glow along the ridgeline behind the 
base, the temperature drops rapidly. 
Crazy kangaroo mice appear, bounc- 
ing around searching for crumbs, but 
our MREs (military-issue, meals 
ready-to-eat) come in unchewable 
pouches. Where there are mice, there 
are usually snakes—perhaps rat- 
tlesnakes—but at this time of year 
they should be hibernating, we tell 
ourselves. Out come the sweaters, 
gloves, and sleeping bags. And out 
come the stars—more and more stars 
shining in the crystal-indigo sky—and 
with them the lights on the hangars 
and alongside the big runway at 
Dreamland. 


base needs—people, supplies, 

and the hardware being test- 
ed—arrives the expensive way, by air. 
Large experimental aircraft are par- 
tially disassembled so they can be de- 
livered in big transport planes. 

Civilian listeners using scanners to 
monitor military radio frequencies 
have learned that the flights shuttling 
workers to the base identify them- 
selves by the callname Janet. We 
watch several planes come and go, in- 
cluding a C-130 Hercules transport 
and a twin-engine military Beechcraft. 

Every weekday, ten to 12 Janet 
flights make the round-trip. They are 
Boeing 737 airliners departing from 
special, secure terminals operated by 
defense contractor EG&G Corp. at 
McCarran Airport in Las Vegas and in 
Palmdale, Calif. The only marking the 
white-painted planes bear is a broad, 
red stripe running the length of the 
fuselage. Observers who count these 
daily shuttles calculate that 1,500 to 
2,500 people work at the base. Shuttle 
flights cease on weekends, presum- 
ably so employees can spend time at 
home. 

At jetliner speeds, Groom Lake is 
only about half an hour from Las Ve- 
gas, so the Janet flights don’t climb 
high. They approach the Dreamland 
runway from the southwest in a long, 
slow descent lasting several minutes. 
At night, the landing lights of the 737s 
seem to hang almost motionless in the 
sky, causing excitement among UFO 
seekers (see “Area 51: Home of the 
Aliens?”), 

Secret aircraft tend to depart north- 
ward from Groom Lake. Depending on 
their performance characteristics, 
they may climb several thousand feet 
before even crossing the base perime- 
ter. We watch a dark, fighter-sized air- 
plane take off to the north. The black 
shape resembles an F-117A, but we 
can't be sure. Painting an airplane 
black and flying it at night is a simple 
and effective way to make it extreme- 


A Groom Lake, most of what the 


In 1989, a man named Bob Lazar appeared in a broadcast on Las Vegas television sta- 
tion KLAS, claiming to be a physicist hired by the government to reverse-engineer the 
propulsion systems of saucer-shaped alien spacecraft. 

The saucers, he maintained, were kept in a secret complex called S-4 at Papoose 
Lake, a dry lake bed located a few miles south of Groom Lake. Lazar's claims, as well as 
many details of his background, have proved impossible to confirm. But their dissemina- 
tion through the UFO-enthusiast grapevine transformed Area 51 into a mecca for saucer 
seekers. They can be seen congregating, with their motor homes and lawn chairs, next to 
Nevada Route 375 at an icon called “The Black Mailbox." This ordinary mailbox belongs 
to the rancher who leases grazing rights in the valley. 

Many UFO watchers have kept vigils there for an aerial phenomenon called "Old Faith- 
ful'—and gone home satisfied. Old Faithful is a bright, barely moving light observed low 
in the sky for several minutes at about 4:45 a.m. on weekdays. 

Last March, three chilly airplane watchers with binoculars atop White Sides Mountain at 
this magic hour were tracking a 737 airliner approaching Groom Lake, as a fourth mem- 
ber of their group thawed out in his truck below. Parked on a knoll, he was next to a van- 
load of UFO seekers. They were led by tour operator Sean Morton, whose leaflet de- 
scribes him as "the world's foremost UFO researcher." 

Morton donned a horned Viking helmet and from time to time pointed to the sky, ex- 
claiming: "Look at that one!" The airplane watcher trained his binoculars in the same di- 
rection, but saw nothing out of the ordinary. Later, Morton's group became excited by 
what they perceived as an entire formation of UFOs; the airplane watcher's lenses re- 
vealed only stars. Finally, as the morning's first 737 made its gentle approach toward 
Groom Lake at 4:45, the UFO enthusiasts rejoiced at Old Faithful's appearance. Every- 
one had seen exactly what they hoped for.—S.F.B. 


On a lonely stretch of Nevada Route 375, “The Black Mail- 
box" (right) is to UFO enthusiasts what the slab-like mono- 
lith in the movie 2001: A Space Odysse) i 

fans. It also contains a local rancher’s mail. 


UFO believers include a few people who claim to have seen 
an aircraft called the Alien Reproduction Vehicle, a flying 
saucer the U.S. military allegedly developed by reverse-en- 
gineering captured extraterrestrial craft (below). 


ly hard to see—or photograph. Turn 
off the running lights and it virtually 
disappears, particularly when there’s 
no moonlight. 

On an earlier visit, Goodall heard an 
unforgettably loud, deep rumbling 
sound. Perhaps it was a pulsed-com- 
bustion propulsion system powering a 
hypersonic aircraft? Campbell has 
heard the same noise, as have other 


Rachel residents. For Goodall, the Holy 


Grail is getting a picture of such a craft. 

Few civilian visitors to the area 
would dare cross a fence line moni- 
tored by solar-powered video cameras 
and studded with signs warning: Use 
Of Deadly Force Authorized. Shadow- 
ing the perimeter, however, is a per- 
fectly legal activity that drives the 
Pentagon nuts. 

The military attempted to secure 
this secret base when it seized 89,000 
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w 1 
acres from the BLM in 1984, an action 
that caused political friction in Neva- portrait at lower right, notice the: 15-mile treeless expanse of 
Sa later, Congress Suppers d a ne he urid valley in the backgr due ereu of public land is under ¢outinvous 
ian s ich as surveillance by, security patrols, making it extremely difficult to ge? dny- 


However, the enlarged perimeter 
failed to include two peaks: White 
Sides, and another that Glenn Camp- 
bell—and now even the security 
guards—calls Freedom Ridge. 

Both peaks command an excellent 
view of the base. Did foreign agents 
peer along the 12-mile sight- 
lines into the heart of 
blackness during 
the 1980s? We 
may well never 
know. Howev- 
er, the arrow- 
straight line 
forming the 
facility’s 
eastern bor- 
der suggests 
that the re- 
stricted area’s 
1984 boundaries 
were drawn not by 
a surveyor walking 
the terrain, but rather by A 
a desk-bound bureaucrat. T Lawn chairs ave 

essential equipment, 

room Lake's role as a secret air y 
G: began in 1954, when the 

CIA gave Lockheed a contract to 
develop a spyplane that could fly high- 
er than any aircraft yet built. Th - 
viet Union was to be the L 
target. Lockheed test pilot Tony LeVi- 
er, who had made the first flight in the 
hot F-104 fighter from which the U-2 
was derived, was dispatched in a twin- 
prop company plane to find a location 
where tests of the slender-winged 
craft could be kept hidden 

Situated between isolated desert 
mountain ranges and near the Atomic 
Energy Commission's nuclear bomb 
testing area, the barren, flat expanse 
of Groom Lake seemed perfect. For se- 
curity reasons, the AEC, which later 
became the Department of Energy, 


handled the construction of a runway, RESTA “LUNCH 

hangars, and other buildings needed g DIN 

for the U-2. [CE (coup "zs » POET 
Flight testing of the Air Force S 

spyplane and its predecessor, the € 


A-12, was conducted there in 196 
Covertly obtained Soviet fighters were 
also hidden and flight-tested there. 
And about 10 years ago, the F-117A 
first flew at Groom Lake 

Big defense spending during the 
Reagan administration brought in new 
activity. During the 1980s, an even 
faster replacement for the SR-71 ap- 
pears to have begun flying out of 
Groom Lake—various reports have 
dubbed it Aurora, Senior Citizen, or 
Senior Smart—despite what the Air 


ALE INN 


Hevada's watering hele 
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ecades ago, an inventor named Al 

Gross dazzled a writer friend with 

his latest creation. It was a radio receiv- 

er, small enough to fit in the palm of the 
hand, that could tune in utterances broad- 

cast from a station a hundred feet away. Al- 
though modest by today’s standards, it was 
positively Lilliputian compared to the awk- 
ward walkie-talkies of the time. The device 
kindled the imagination of the writer, who 
used it in his new comic strip. With creative li- 
cense thrown in, the gadget became a two-way 
wrist phone that the cartoon’s protagonist used 
everywhere he went. The hero, of course, was Dick 

Tracy. 

Now, the vision of one phone and one phone number 
that works everywhere is about to become reality. In as few 
as five years, you will be able to buy such an instrument 
with a phone number that will follow you around the world. 

BY Although you won't necessarily wear it on your wrist—and 

it won't transmit pictures anytime soon—the device will be 

ROBERT slim enough to slip into your pocket. By some accounts, it 
will look like a fat credit card with a mouthpiece. And, with 

LANGRETH a few significant exceptions, the service shouldn't cost 
much more than that of wired phones. E 

Walk up Fifth Avenue in Manhattan and call Grandma. = 

Ride Amtrak from New York to Seattle, taking customers’ z 

orders en route. Drift down the Amazon River in a canoe = 

and stay in touch with the world. It'll all be routine. H 


lar phones do allow a great deal of mobility. But cellular $ 
systems have serious trouble penetrating the concrete? 
canyons caused by skyscrapers, or reaching inside build- 2 
ings. And they don't cover many rural areas or foreign; 
countries. Worse, their analog radio signals have been gob- 
bling up limited radio airspace at an unsustainable rate. 
And sky-high prices and service costs prevail. 

Yet the coming generation of portable phones, generically = 
named personal communications networks (PCNs) or per- i 
sonal communications services (PCSs), will surmount these 2 
drawbacks with a variety of new technologies. In cities, 8 


Your phone once had to be tethered to one location. Now, the fantas 
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hordes of close-together “microcell” transceivers will 
supplement or replace similar but more widely spaced 
cellular towers, extending coverage to every nook and 
cranny. In the skies, constellations of low-orbit satel- 
lites will relay calls to and from ocean-going ships and 
sparsely populated regions. Updated cellular systems 
will still have a role to play, especially for car phones. 
Ultimately, users may not even know which system 
they are using, as handsets automatically switch from 
one service type to another, as needed. 


power industry 100 years ago,” argues Virginia Tech 
electrical engineer Theodore Rappaport, who spe- 
cializes in studying wireless radio communications. 
“Then, there were huge networks of lines but only a few 
places to tap in, so few homes had electric power. But 
power gradually became a personal thing, and now ev- 
eryone has it. Wireless phones are going the same way.” 
All the new phones—whether advanced-cellular, mi- 
crocellular, or satellite—will be digital. Instead of di- 
rectly converting sound waves into physically corre- 
sponding radio waves (as analog technology does), they 
translate conversations into coded strings of 1s and Os. 
This will bolster privacy, reduce noise, and increase the 
number of calls sharing the same frequency. 
Virtually every telecommunications firm is scram- 
bling to develop PCNs. Already, about a dozen compa- 


T: portable phone situation today is like the electric 


nies are testing primitive microcell technologies in 
cities; more than 100 hold licenses for future tests. A 
consortium led by MCI is vying to buy enough licenses 
to fashion a nationwide portable phone network. AT&T, 
which once abandoned the cellular phone business, last 
year turned about-face and gobbled up McCaw, the na- 
tion’s largest cellular phone company—also with the 
goal of assembling a seamless countrywide system. 

AT&T recently established a “700” phone number 
service, allowing people to purchase one home phone 
number that follows them throughout the continental 
United States as long as they choose to keep it. Experts 
view this offering as the first step toward a day when 
banks of computers will determine your location and 
beam calls to you. Another surprise player may prove to 
be the New Jersey-based Nextel, which is quietly buy- 
ing the rights to convert taxi and truck radio frequen- 
cies to phone service. On a grander scale, Motorola 
plans to encircle the planet with 66 satellites that will 
beam calls anywhere on Earth. Even cable TV compa- 
nies—with the encouragement of the White House and 
Congress—are hooking up base stations for cordless 
phones to the cables in peoples’ homes. Cable-TV-deliv- 
ered telephone service could eventually provide a real 
alternative to dedicated phone lines. 

People seem eager to buy into the wireless revolution. 
Since 1987, the number of cellular subscribers has bal- 
looned from 1.2 million to more than 15 million, accord- 


A recent New Yorker cartoon depicts a 
walking, talking cellular phone that has ea- 
gerly reported an incoming call to its owner. 
Annoyed that his cocktail hour has been in- 
terrupted, the owner protests, "Didn't | tell 
you I'm not taking calls this evening?" 

All too often, it seems, cellular phones and 
other communications gadgets add to our 
convenience at the expense of privacy. 
While we may no longer need pay phones 
to make calls from outside, phone calls and 
messages seem to find us when we least 
desire to be found. 

At Bell Communications Research (Bell- 
core) in Morristown N.J., physicist Richard 
Wolff thinks he can increase both conve- 
nience and privacy. He's testing two com- 
puter programs designed to ensure that only 
the calls, faxes, or e-mail messages you 
want reach you wherever you are. 

The first program, Electronic Reception- 
ist, screens incoming calls according to 
the phone number of origination. If, after 
consulting a database, it decides that the 
call is not important, it transfers the caller 
to Wolff's voice mail. If the call is more im- 
portant, it answers and asks the caller to 
identify himself and state the purpose of 
the call. Next, it says in a smooth male 
voice, "Please, hold while | attempt to lo- 
cate Richard.” Depending on where Wolff 
is at the moment, it finds him either by 
consulting a database that lists likely loca- 
tions, or by zeroing in on an infrared hom- 
ing device that Wolff wears. Finally, it for- 
wards the call to the nearest Bellcore 
campus phone, Wolff's home phone, or his 
cellular phone; or it pages him. When 
Wolff picks up the phone, he listens to the 
caller’s recorded message, and either ac- 
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HOW A FUTURE 


ELECTRONIC SECRETARY 


MIGHT WORK 
PHONE CALLS 


ELECTRONIC SECRETARY 
SOFTWARE: 


‘= PRIORITY FILTER. 
SUMMARY GENERATOR 
* LOCATOR 


cepts the call or transfers it to his voice mail. 

The second program, Sift, performs an 
analogous task for incoming e-mail mes- 
sages and electronically scanned faxes. It 
reads the “message from” and “subject” 
lines, followed by the content, then sorts 
everything. The least important information 
moves into a computer “junk mail” file that 
Wolff reads when he has time; higher prior- 


PHONE PRIVAGY ONLY WHEN YOU WANT IT 


ity information is 
displayed more 
prominently on his 
computer menu. If a 
communication is 
truly urgent, Sift can 
page Wolff or use a 
voice synthesizer to 
leave a voice-mail 
message for him. 

Currently, both 
programs can rank 
messages accord- 
ing to the list of 
priorities that Wolff 
enters into the 
computer himself. 
Future versions, 
however, may use 
neural networks to 
learn from experi- 
ence. For example, 
if Wolff immediately 
erases many con- 
Secutive messages 
from a coworker, 
the program might 
automatically rele- 
gate. the next note 
from that person to 
the "junk" file. Wolff 
envisions enhanc- 
ing the program's ability to locate peo- 
ple—now limited to the Bellcore campus 
and its surroundings—with satellites. 

For now, both programs remain strictly 
experimental. But if a baby Bell decides to 
run with Wolff's ideas, you could have your 
own electronic receptionist in a few 
years.—R.L. 


CELLULAR PHONE 


WIRELINE PHONE 


ILLUSTRATIONS BY STEVE KARP 


THE BIRTH OF IRIDIUM 


lridium—the grandest commercial satellite 
project ever attempted—had a humble 
beginning. 

In the mid-1980s, Motorola engineer Bary 
Bertiger was trying to convince his wife to 
take a vacation to a remote cay in the 
Caribbean. Bertiger liked the small island be- 
cause it had no telephone service; his wife, a 
real estate agent with deals in the works, dis- 
liked it for the same reason. Bertiger eventu- 
ally won over his spouse, but the argument 
prompted him to ponder how his wife might 
be able to receive calls no matter where she 
was. A constellation of satellites, it occurred 
to him, could do the trick. 

Months later, Bertiger casually mentioned 
the idea to two of his coworkers, Ray 
Leopold and Ken Peterson. In their spare 
time, the three compared Bertiger's idea 
with other schemes for zipping calls around 
the globe, including networks of high-alti- 
tude balloons (Leopold is a former hot-air 
balloonist) or remotely piloted aircraft. Sur- 
prisingly, they concluded that satellites 
were the simplest and least risky option 
available. 

The engineers next faced a formidable 
math problem: how to arrange orbiting 
satellites so that at least one would always 
be within “view” of every location. The en- 
gineers didn’t know the answer, so they 
scoured scientific journals until they found 
the solution: optimally phased polar orbits. 
This meant launching satellites in a stag- 
gered (or "phased") north-south orbital ar- 
ray, passing over the poles so that, at any 
point in time, the satellites form a giant 


checkerboard pattern in the heavens. With 
the correct mathematical formulas now in 
hand, the engineers computed that 77 
satellites would do the job. 

At first, they titled their system Satellite 
Cellular. Then one day, a sketch of the 
project reminded a colleague of textbook 


drawings of the atom, showing electrons 
buzzing about a nucleus. He suggested 
they tag the project "Iridium," after the ele- 
ment with 77 electrons. The name stuck, 
even though Iridium has since been cut to 
66 satellites to reduce the project's costs. 
—R.L. 


ing to the Cellular Telecommunications Industry Asso- 
ciation, outpacing that group's own forecasts. As prices 
decline and availability increases, many experts predict 
that mobile phone ownership will surge to 60 million by 
the year 2000. Wall Street telecommunications industry 
analyst William Deatherage goes further. “By 2010 or 
possibly earlier, all [U.S. telephone handsets] will be 
wireless," he optimistically predicts. 

This growth continues despite several incidents that 
have raised concerns over the safety of cellular phones. 
One potential problem surfaced last December, when a 
senior Motorola engineer charged that his brain cancer, 
expected to be fatal, was caused by radiation emitted 
during tests of the firm's prototypes in the mid-1980s. 
Motorola officials deny the charge and say the company 
wouldn't be in the cellular phone business if the technol- 
ogy wasn't safe. They point to a University of Utah study 
that gave a clean bill of health to cellular phone use. 
That study, based on 10 handheld phones from four 
manufacturers, involved computer simulations and 
magnetic resonance imaging. Dr. Om Gandhi, who con- 
ducted the study, found that *most electromagnetic ab- 
sorption occurred in the upper part of the ear, consisting 
mostly of cartilage, and the skin behind it, with rapidly 
diminishing absorption for nearby tissues in the head." 
He claimed that the level of radiation absorbed by the 
brain was less than 25 percent of the safety limits set by 
the government for radiation absorption. Nevertheless, 
the U.S. Food and Drug Administration has reiterated 
that there is insufficient data to determine whether cel- 
lular-phone use is safe or not. 


Meanwhile, advances in wireless communications 
technology may eventually alter the meaning of the 
word phone. Nationwide wireless data networks being 
developed by several companies will be able to send vast 
quantities of data over the same systems that transmit 
phone conversations. (Two slow-speed data networks 
exist today.) With a new personal “communicator” that 
performs telephone, electronic mail (e-mail) fax, and 
computer functions in one portable device, you'll be able 
to call up stock quotes, newspaper reports, or your com- 
pany's latest sales figures, as well as ring up friends 
wherever you go. Ultimately, you'll also see wireless 
video. "There's no reason why a simple wrist phone 
couldn't provide both video and voice transmission," as- 
serts Rappaport, who has simulated how such a device 
might work in his laboratory. Aspiring Dick Tracys, 
though, will have to wait until the next century. 


constraining than these expansive visions. Cellular 

carriers, long-distance phone giants, regional Bell 
operating companies, and startup companies are all 
pursuing their own slightly different mobile phone 
Schemes. Ideally, someone will craft a single handset to 
work with everyone's system. But no one has figured 
out how to patch the various systems into a worldwide 
network or—perhaps more to the point—how to compel 
longtime competitors to cooperate. The U.S. portable 
phone business “is becoming too fragmented,” frets Rap- 
paport. Instead of one phone that works everywhere, he 
fears we may end up with, say, ten completely incom- 
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F: the rest of the 1990s, reality is likely to be more 


CELLULAR GOES DIGITAL—SLOWLY 


TIME-DIVISION MULTIPLE ACCESS 


CODE-DIVISION MULTIPLE ACCESS 


TIME-DIVISION MULTIPLE ACCESS. Separates calls by dividing 
each radio frequency into segments of fixed duration. Up to 10 calls 
may cram into one frequency. 


CODE-DIVISION MULTIPLE ACCESS, Assigns different codes to up 
to 20 phone calls, then mathematically combines the calls into one 
signal. Each receiver reads the codes and extracts only the right call. 


Cellular companies aren't exactly 
standing still while the world 
passes them by. Instead, they are 
slowly replacing the current ana- 
log phone systems with digital 
cellular. Two digital technologies 
are duking it out to become the 
national standard: Time-Division 
Multiple Access (TDMA) and 
Code-Division Multiple Access 
(CDMA). Both, as their names 
imply, transmit many calls on a 
single radio frequency; and both 
will likely improve sound quality. 
TDMA, the simpler method, got 
off to a quick start, garnering the 


endorsement of the Telecommu- 
nications Industry Association in 
1989. But lately, the momentum 
has shifted toward CDMA. "We 
think CDMA offers better voice 
quality, fewer dropped calls, bet- 
ter security, longer battery life, 
and more capacity than TDMA,” 
explains a spokesman for Pacific- 
Telesis, a leading proponent of 
CDMA. But CDMA enthusiasts 
will have to wait for service; CDMA 
won't be widely deployed until 
next year at the earliest. In con- 
trast, some companies are rolling 
out TDMA now.—R.L. 


patible phones that function in ten different ways in ten 
separate locations. 

Many technical kinks must also be smoothed out. De- 
spite improvements, mobile telephony still isn’t as reli- 
able as landline. The biggest trouble, arguably, is inter- 
ference from other radio devices, particularly other 
portable phones—a jinx that wired phones rarely face. 
In a Pittsburgh test of advanced mobile phones, con- 
ducted by Bell-Atlantic, for example, participants com- 
plained about too much static or being cut off in mid- 
conversation. Still, “wireless technology is getting close 
to providing voice quality as good as wireline,” insists 
Rutgers University electrical engineer David Goodman. 

But the biggest question mark remains access to radio 
airspace, or spectrum: Who gets it and how much do 
they control? Starting late this spring, the U.S. Federal 
Communications Commission will auction off large new 
parcels of wireless radio frequencies. Altogether, it will 
distribute three times more frequencies than exist for 
cellular service today—in theory, plenty for a true na- 
tionwide mobile service. In reality, it won’t be that sim- 
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ple. Instead of granting national licenses as some have 
proposed, the FCC—aiming to foster competition—has 
split the country into 51 large regions and 492 subre- 
gions. Beginning this May, companies will vie for some 
2,500 regional and subregional licenses. Experts expect 
confusion as firms scramble to develop alliances and 
piece together interregional service. 

Three companies—American Personal Communica- 
tions, Cox Enterprises, and Omnipoint Communications 
—won't have to compete in the phone auction, however. 
Late last December, the FCC gave them an early 
Christmas present by awarding each a free chunk of 
spectrum under a “pioneer’s preference” program in- 
tended to reward innovative companies. As a conse- 
quence, consumers in the three metropolitan areas en- 
compassed by these spectrum blocks—New York, Los 
Angeles, and the Washington/Baltimore area—may get 
cheaper and more convenient portable phone service 
sooner than the rest of the country. American Personal 
Communications, for example, plans to provide two-way 
digital phone service within a large region including 
Maryland, Washington, D.C., and Northern Virginia by 
early 1995; handsets will be half to a third the size of 
the smallest cellular phones today, and rates should be 
about half those of cellular, according to the firm. For 
their part, Cox and Omnipoint are developing similar 
services for the Los Angeles and New York metropolitan 
areas, respectively. All three companies, however, will 
still have to negotiate deals with other firms to provide 
phone service outside their regions. 


"Hey, Ma! Bet you can't guess where I'm calling 
from." 

"I've no idea." 

"The South Pole." 

"Wha-aat?" 

"I borrowed someone's satellite phone. I'm wrapped 
in three coats, like the rest of my tour group." 
Woman to her husband: *Hey, Archie, Danny's on 
the phone, calling from the pole!" 

“Mom, I gotta go now...this call's probably already 
cost me 10 bucks." 


ium. By 1998, the company will spend $3.4 billion to 

surround the Earth with 66 communications satel- 
lites, so high-flying executives and other globetrotters 
can connect via satellite from the remotest wilderness. 

And Motorola isn't without competitors. Several other 
companies—including TRW and Loral Aerospace—are 
hustling to launch similar, albeit smaller, orbiting phone 
networks by the mid-to-late 1990s. None of the systems 
will have to compete in spectrum auctions, because they 
have access to other frequencies. 

Unlike normal communications satellites that hover 
in stationary orbits tens of thousands of miles above the 
equator, Iridium will consist of dozens of low-orbit satel- 
lites spinning in circular orbits only a few hundred 
miles above our heads. These short distances will make 
it practical to beam calls directly from small cellular- 
size handsets to satellites—or vice versa. As long as a 
satellite is overhead, you'll be in business. 

"Iridium will provide [two-way] coverage to every 
square meter of Earth, including the North and South 
poles," enthuses John Windolph, a project spokesman. 
Wall Street tycoons will be able to converse with their 
offices from their yachts in the middle of the Pacific. 
Stranded wilderness explorers can send out distress 
calls by punching in a few digits. And remote African 

[Continued on page 82] 


T: Cadillac of all the new ventures is Motorola's Irid- 
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As our nation’s landfills become increasingly overcrowded, recycling yard debris makes more sense than ever. 


his is it?,” I think as I climb 
the walkway through the woods. I’m 
in the U.S. Virgin Islands National 
Park on the island of St. John, sur- 
rounded by lush aloe plants, towering 
cacti, and chirping songbirds. At the bot- 
tom of the hill behind me shimmer the 
turquoise waters of Maho Bay, one of the 
more pristine coves in the Caribbean. Ahead, 
partially concealed by the tropical forest, sits 
what's billed as the ultimate ecologically friendly 

resort. From this distance, though, it looks like just 
another set of drab vacation cottages. 

But its not. Harmony, as the tiny resort village is 
dubbed, has been singled out by the U.S. National Park 
Service as a model for future developments inside national 
parks. Created by a private developer with an assist from 
Sandia National Laboratory, it's the first upscale tourist 
playground to rely solely on solar and wind power. And it's 
the first Caribbean resort forged almost entirely from recy- 
cled materials. “Everyone else is talking about building 
showcase eco resorts," gushes Mike Giller, an architectural 
engineer visiting from the Park Services Denver office. 
*Here, they've already done it." 

Harmony represents the vision of one man—Stanley 
Selengut. A gentle, soft-spoken, white-haired 
New Yorker, Selengut is convinced that devel- 


The first solar- 
and wind-powered 
luxury resort 

is being built... 
from trash. 


| 


j 
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opers can earn healthy profits and be environmentally cor- 2 
rect at the same time. On St. John—an isle that combines $ 
stunning scenery with scarce natural resources—he has £ 
found the perfect place to prove it. This winter, the first $ 
eight of Harmony’s 32 planned bungalows opened; the rest 
of the $150-per-night units will be erected over the next 
three years. 

Inside one of the cottages, nothing looks unusual at first 
glance. The kitchen boasts the standard appliances, includ- 
ing a microwave oven and a thick-walled refrigerator. 
Attractive red floor tiles, beige throw rugs, and South 
American artwork decorate the adjacent living area. A bed- 
room downstairs is simple but homey. 

But the appearances are deceptive. Those ex- 
pensive-looking floor tiles actually are 
made from waste clay, and the floor 
decking beneath them consists 
of 100 percent recycled news- 
paper. The doormats are real- 
ly ground-up tires, and the 
shiny white counter tops con- 
tain 70 percent recycled waste 
glass. Even the chair cushions, 


[Continued on page 87] 


‘An orray of Siemens crystalline silicon photovoltaic panels 
provides 1,100 watts; a solar collector heats water. 


Trade winds suck out hot air 
though a “vind cop ^ 


Completed Harmony cottages will each contain a 
computerized Meteorological and Residential Data 
Collection System that—as the names implies—will 
measure weather conditions and monitor the unit’s 
energy usage, then display this information on a 
laptop computer. The program will also include a 
“time to sunburn” meter, as well as basic explana- 
tions of how Harmony’s renewable-energy systems 
work. Eventually, it may even advise guests how 
best to conserve energy on overcast days. 


The floor tiles were mode from scrap 
day; countertops, from old glass; 
doormals, from used tires; and bath- 
room wall tiles, from burn-out light 
bulbs. 


Almost oll of the building materials 
were created from garbage or straps. 
For example, structural beams consist 
of wood scraps that were glued to- 
gether; roof and floor decking and 
wollboard were crafted from recycled 
‘newsprint; and the roiling and walk- 
ways were derived from recyded 
plastic and sawdust. 


A cistern in the basement collects 
‘rainwater runoff for nondrinking pur- 
poses. Waste water is used for rrigo- 
tion and flushing toilets. 


Banks of batteries store excess solar 
energy for doudy days. 


‘A composter shared by units turns 

food waste, newspaper, and card- 

boord into garden mulch in just two. 
weeks. 
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p ij B here is the Dodge Chal- 
CHEVROLET CAMARO | | | 


| | lenger, the Chevelle 
[ | | SS454, the Pontiac GTO? 
E | | What happened to the 
FORD MUSTANG CONVERTIBLE — | Olle GAS. the Buick 
| A GS455, the Plymouth 
| | ) Barracuda? 
FORD MUSTANG GT | | The words of the Amer- 
| | | ican poet Edgar Lee Mas- 
PONTIAC FIREBIRD | | ters say*it-best:-ATI, all 
| | | are gone, buried beneath 
| | | the hill. 
By J [ And theshuge Seven- 
JIM 


A McCRAW I oiler, the Hemi, the Boss 


E 

1 

429, the AMC 401, the?40 Magnum? i 
They're gone, too. Š 
Of the pack of American muscle cars that burned f 
the streets two decadesagomonly three 5 
remainin.production today. 


| | | | liter engines that pow- 
| l \ | ered them? The 427 side- 


In a conipetitive world, the strong survive. 
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All three have weathered waning 
sales, fickle fashions, and gas 
crises, suggesting that Charles 
Darwin was right: Only the 
strong survive. 

The Ford Mustang, the 
ru Chevrolet Camaro and the Ponti- 
ac Firebird have done more than 
survive. They've evolved into 
much better cars than they ever 
were in the old days. They also 
honor the traditional muscle car 
formula: a hot engine, rear-wheel 
drive, and a flashy body. We're 
also pleased to report that the 
new generation of muscle cars 
not only upholds the muscle car 
tradition with distinction, it ar- 
rives with price tags that haven't 
drifted too far from reality. 

To see how they've developed, 
we mustered the Mustang V6 in 
its convertible guise and the 
Mustang GT coupe to represent 
Ford's big-biceps V8. To match 
this pair, we selected the Camaro 
V6 convertible and the Formula 
Firebird V8 to represent General 
Motors' Pontiac and Chevrolet 
divisions’ V8, since the Firebird 
and the Camaro Z28 share near- 
ly identical underpinnings. 

The Camaro and Firebird 
—fourth-generation muscle cars 
introduced in mid-1993—both 
use a modified-unit body struc- 
ture, with their primary loads carried by a welded, two-sid- 
ed galvanized sheet-metal structure. Both cars' roofs, 
doors, hatches, and spoiler assemblies are sheet-molded 
fiberglass. Molded plastic composes the front fenders, plus 
portions of the front and rear. The new chassis is definitely 
a leap forward, providing improved stiffness and fewer 
squeaks and rattles. 

Ford engineers, meanwhile, have attacked longstanding 
structural problems with a slightly different approach. 
When the new Mustang emerged this year, it retained an 
all-metal unit body, but now bolstered by several bolted 


ACCELERATION 


The all-new Mustang (top left) features an 
interior that echoes the twin cockpit design of 
the original 1964 car. Driver positioning, road 
view, and head room are excellent. In the Ca- 
maro (top right), the critical controls are all at 
arm's reach, but a steeply raked windshield 
limits road view. Camaro’s sister vehicle, the 
bar ag iy master ees 
view, but its sparse interior con- 
trols in intuitively correct locations. 
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truss sections. Mustang engineers claim a remarkable 80 
percent increase in torsional rigidity, compared to the noto- 
riously flexible 1993 Mustang chassis. 


hassis evolution has brought divergence to these cars, 

but styling changes have widened the difference even 

further. With its trademark low snout and protruding 
nose resembling a prowling shark, the Firebird surely 
stands out as the sassiest-looking. While this Firebird is 
far more conservative than some of its Formula and Trans 
Am predecessors, it maintains the aggressive look and eye- 
catching interior of earlier incarnations. Unfortunately, the 
seats offer poor support when cornering forces build up and 
change directions quickly. 

The Camaro has evolved into a clean de- 
sign, less bulgy and more windswept than 
the Firebird, but still maintaining a strong 
and aggressive stance. Its interior remains 
somewhat stark, but hats off to Chevrolet for 
dumping the multicolored instrument graph- 
ics from the 1993 car and reverting to sim- 
pler, more sensible black-on-white gauges. 

Next to these two low-slung cars, the Mus- 
tang seems a bit dumpy. Its nicely crafted 
front is eye-catching, but the tiny nonfunc- 
tional side-scoops, the license-plate insert, 
and the oversize tail lamps seem awkward. 
The Mustang’s interior, a '90s interpretation 
of the original 1964 twin cockpit, blends 
with the car's exterior far more cohesively 
than do the interiors and exteriors of the 
Firebird or the Camaro. Seating is upright 
and quite supportive, and the view of the 
road is far better than in the Firebird or Ca- 
maro. All the cars feature standard driver's 
side and passenger air bags. 


In this league, what you have under the hood counts at 
least as much as what your wagon looks like. The Camaro’s 
base V6 powerplant comes with a five-speed manual or a 
four-speed automatic transmission. The Mustang’s base 
engine, also a V6, is a welcome change from the underpow- 
ered four-cylinder engine of earlier Mustangs. Five-speed 
manuals and four-speed automatics are offered. 

While the V6 cars didn’t exactly rip up the pavement with 
thundering torque, they gave us new appreciation for pow- 
erplants of their size. The Camaro, with 160 horses arriving 
at 4,600 rpm and 200 pound-feet of torque appearing at 
3,600 rpm, handily out-gallops the Mustang. The 145-horse- 
power Mustang, with 215 lb.-ft. of torque arriving at 2,500 
rpm, finished a full second behind the 0-to-60 times clocked 
for the Camaro, which reached 60 mph in 9.5 seconds. The 
Camaro willingly accelerates, but grinds a bit at high rpm; 
this is surprising, considering that the 60-degree configura- 
tion of its V6 should be better balanced than the 90-degree 
block in the Mustang 3.8-liter V6. The Mustang V6 is a solid 
engine, but with a 90-degree angle, it needs a crank coun- 
terbalance shaft to smooth its roughness. 

The Ford, Pontiac, and Chevy marketing departments 
expect the lion’s share of the V6 cars to be purchased by 
women, while the V8s attract more male buyers. They're 
probably right, since the testosterone blast from GM's V8 
engine notes alone could sprout hair on the face of a baby. 
Starting up the Formula Firebird engine produces a gut- 
satisfying mechanical medley, projected by not two—but 
four—big tailpipes with the diameters of wine bottles. The 
Mustang GT's V8 produces a worthy, more subdued note 
that grows raspier with speed. 

Mustang enters the big-muscle ring with a retuned ver- 
sion of Ford's bulletproof five-liter V8. Rated at 215 horse- 
power at 4,200 rpm, it cranks out 285 Ib.-ft. of torque at 
3,400 rpm. (A Cobra version of the Mustang GT with a 240- 
hp V8 is expected later this year.) Either a five-speed man- 


SKIPPING SHIFTS 


Automakers face substantial financial penalties if their CAFE 
(corporate average fuel economy, or the miles-per-gallon their 
entire fleet averages) drops below certain prescribed limits. And 
while it's easy to surmise that anybody who buys a 5.7-liter Fire- 
bird isn't worrying about mileage, the precise fuel economy of 
even high-performance sporty cars is of considerable concern to 
auto manufacturers. 

One of the less-heralded achievements of GM's LT1 5.7-liter V8 
is that it actually improved in fuel economy while tweaking some 
30 additional horsepower from the Chevrolet small-block V8. The 
version of the LT1 in the Firebird and the Camaro Z28 is slightly 
detuned in comparison to the Corvette, and when it was first intro- 
duced in these cars in 1993, it used a plain six-speed manual 
transmission. Then at the 1994 
model changeover, a feature 
dubbed Computer-Aided 
Gear Selection or "skip. 
shift’ was added to fur- 
ther improve fuel. 

"Skip shift" is a 
actuated gate that 
the shift lever into a one- - 
four shift at low engine - 
rpms, rather than the more. 
natural 1-2-3-4. Above 
3,000 rpm, the system is 
disengaged, and the 
transmission performs normally. The actual fuel economy gained 
by this action is a small fraction of one mpg, so small the round- 
ed-off published figures remain identical for the engine/gearbox 
combination with and without the feature. But GM needed even 
that fraction to improve its corporate average. 

The skip-shift feature is problematic. Much of the time it is un- 
noticeable, but when it does activate at low speeds, responding 
leisurely at a traffic light, for example, it puts the engine into a 
gear well below its power band. At that point, if something like an 
oncoming truck makes you change your mind, the car's re- 
sponse is doggedly slow. This nagging action of the gearbox is in 
marked contrast to the significant work done to improve the fuel 
efficiency of the engine. The skip-shift feature is a poor technical 
effort that fakes fuel economy numbers and offers little real-world 
benefit. —Dan McCosh 


NADINA SIMON 
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ual or a four-speed automatic transmission puts this engine 
into action. 

The Formula Firebird’s V8 engine (and the Camaro 
Z28's) descends from the Corvette LT1 powerplant, a slight- 
ly detuned version of the 5.7-liter legend rated at an eye- 
brow-arching 275 horsepower and a muscular 325 lb.-ft. of 
torque at 2,400 rpm. The Formula Firebird’s V8 comes with 
one transmission: a 6-speed double overdrive manual. No 
automatics here. The '94 versions feature lower first and 
higher sixth-gear overdrive ratios for better acceleration 
and higher fuel economy, but these transmissions are boo- 
by-trapped with a Computer-Aided Gear Selection that 
forces the driver to a make a fuel-saving first-to-fourth shift 
at light throttle. It’s an annoyance that’s easy to circumvent 
by driving at full throttle (see “Skipping Shifts”). 


ust a glance at the numbers tells you who comes out on 

top in a flat-out, straight-ahead brawl. With a 0-60 time 

of 5.9 seconds, the Formula Firebird made short work of 
the trial. In doing so, it honors a traditional muscle car cri- 
terion: It’s gotta go from 0-60 in under six seconds. Grunt 
down low gets the Formula Firebird moving fast: All 325 
lb.-ft. of torque come on line at 2,400 rpm, and all 275 hors- 
es are kicking at 5,000 rpm, lighting off the wheels and 
simply overwhelming the smaller and less powerful Ford 
V8, which maxes out at only 285 lb.-ft. at a substantially 
higher 3,400 rpm. The Mustang GT touches 60 mph in a 
significantly slower, but still thrilling, 6.5 seconds. 

That pretty much set the tenor for our showdown. The 
Formula Firebird consistently took top honors in our per- 
formance categories, with the Mustang GT a step-and-a- 
half behind. The Firebird stopped from 60 mph in 125 feet, 
the Mustang in 134. (Our Mustang displayed a tendency to 
dive nose-first on really hard emergency stops.) The Fire- 
bird generated .87g on the skid pad, the Mustang .84; the 
Firebird dusts the quarter mile in 14.1 seconds at 101 mph, 
while the Mustang runs 14.9 at 93 mph. 

To be fair, the Mustang did negotiate our slalom and 
lane-change test with greater nimbleness, and its steering 
felt a bit more neutral than the Firebird’s. Ford's reengi- 
neered platform makes the chassis stiffer, quieter, and 
stronger; this leads to a solid feel behind the wheel, with 
very little body roll. Although the Firebird stuck better to 

[Continued on page 86] 
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EPA MILEAGE 


There are few cars so much alike—yet so different—as the 
Ford Mustang and Chevrolet's Camaro. Their rivalry spans 
nearly 30 years, diluted only by the intrusion of Pontiac's Fire- 
bird, Camaro's close cousin. 

This new generation moves the head-to-head confrontation 
of these classic street machines into new territory. GM’s F-car 
development teams at Chevrolet and Pontiac put together a 
higher-tech chassis and a bigger V8, and ran away with the 
performance honors, producing a faster, sleeker, and better- 
handling car that is as much at home on the track as on the 
street. On the downside, these cars ride on a sometimes tricky, 
albeit controllable, chassis, and their cramped, awkward cock- 
pits grate after a few hundred miles on the highway. 

The Mustang now deviates from the pure performance path 
with a far more comfortable cockpit, a softer ride, and less ag- 
gressive handling than the GM products. It even surrenders the 
lead in the horsepower race without a serious challenge. It's a 
low-profile approach that denies the driver the feeling that he’s 
out on the edge. The new Mustang also ends up with a more 
livable package for day-to-day driving, however. 

It's a clear choice: If performance and style are the leading 
criteria, the equation favors the Camaro or the Firebird. 

McCosh 
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CANADA 
ADVANGED HOUSES 


Tour ten advanced house designs from 
our neighbor to the north. Their technolo- 
gies may appear in U.S. homes soon. 


Conventional House « 217 kWh/m? 


R-2000 House + 104 kWh/m? 


7 Advanced House « 52 kWh/m? 


Computer models predict Advanced 
Hossa wal E no more than 52 kilo- " 
watt: ol per square meter 
floor area, including Lbs That's half the 
annual energy consumption of the average R-2000 
house, and less than one-fourth that of the typical 
Canadian house built to code in the late 1970s. 


BY DAWN STOVER 


robably because 
of its cold climate, 
Canada is a world 
leader in energy- 
efficient housing. 
The United States is 
five to ten years behind its 
neighbor, most housing experts 
agree. So POPULAR SCIENCE went to 
Canada to learn about a group of state- 
of-the-art homes, dubbed Advanced 
Houses. 

Ten Advanced Houses, winners of a 
nationwide competition, have been con- 
structed across Canada. Entrants met 
stringent requirements: The houses 
will use half as much energy as those in 
the well-regarded R-2000 program that 
Canada has been pushing for a decade, 
and one-fourth the energy and half the 
water of conventional homes. Builders 
also focused on indoor air quality and 
resource-conserving materials choices. 

These targets were met in different 
ways. “Each house is not the archetyp- 
ical house of the future, but one set of 
solutions,” explains Tim Mayo of 
Canada’s energy department. Intend- 
ed as benchmarks for the Canadian 
building industry, the houses are the 
proving ground for new technologies 
and products that should drive future 
housing development. Seven of eight 
windows that were prototyped for the 
project are now on the market, for ex- 
ample. “We're trying to push the main- 
stream industry as far as it can go, 
and then just a bit further,” says 
Mayo. Looking at the group of Ad- 
vanced Houses as a whole, it is easy to 
identify some emerging trends: 

eBuilders are using more engi-# 
neered-wood products. Premanufac- = 
tured truss walls comprised of inner 
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and outer wood studs separated by plywood 
webs or metal spacers were used in three 
houses, for example. This allows for wall cavi- 
ties up to 12 inches deep, but uses only small- 
dimension lumber. Only three houses have a 
traditional 2x6 wall-framing system. 
*Six houses are insulated with recycled ma- 
terials such as cellulose, which is made from 
waste newsprint. Two houses use newer, high- 
density fiberglass batts that contain some recycled glass. 
eThree houses feature quadruple-glazed windows with 
gas fills, non-metal spacers, and low-emissivity coatings 
that reflect heat but transmit visible light. Five houses 
have triple-glazed windows. 

* The houses integrate space heating, cooling, ventila- 
tion, and water heating. Ground-source heat pumps pro- 
vide heating and cooling in three houses. Another four use 
high-efficiency systems that integrate gas heating and do- 
mestic-hot-water requirements. 

* Occupancy sensors control ventilation in seven houses. 

e Renewable energy sources are gaining a foothold. Solar 
panels heat water for six houses; five of the six also have 
photovoltaic-powered pumps. Solar energy generates elec- 
tricity for two houses; another one has wind power. 

eAll but two of the houses incorporate some type of 
home-automation system to control lighting, security, heat- 
ing and cooling, and more. 

The Advanced Houses will be open to the public for a 
year, then sold, and finally monitored for a year under nor- 
mal occupancy. Although the houses rely on a variety of ex- 
perimental technology, they don't look out of place in neigh- 
borhoods of conventional homes. Each house's total project 
cost was about $700,000 to $800,000 (Canadian); much of 
the expense comes from designing and installing proto- 
types, which can be more costly than off-the-shelf products. 
The houses will sell for prices typical in their neighbor- 
hoods; the three that have already sold went for $185,000 to 
$250,000 (Canadian). Here are some innovative features a 
visitor might see on a quick tour of the houses. 


BREATHING EASIER 


door air quality received special attention in 
the design of the Manitoba Advanced House 
in Winnipeg. The hobby room, which could al- 
80 serve as a home office or smoker's room, 
has its own ventilation system. Other “healthy house” 
touches include a special bag filter to capture particles, 
floors made from nat- 
ural cork, a base- 
ment floor sealed to 
prevent the entry of 
radon (a naturally 
occurring soil gas 
that may be impli- 
cated in some lung 
cancers), and return 
air vents located in 


the closets to re- 

move dry-cleaning 
Eyes on energy: This meter helps occu- fumes and other 
pants watch electricity consumption. pollutants. 


74 © POPULAR SCIENCE MARCH 1994 


The Manitoba 
House needs no air 
conditioning. During 
the summer, over- 

hangs help keep sun- 
light from penetrat- 
ing windows. The 
windows also have 
clip-on solar screens 
that look similar to regular screens but 


8 reduce heat gain by about 30 percent. 


$ Although temperatures in Winnipeg can drop to -40°F 

H in the winter, the house's windows gain more energy than 

© they lose—even on the colder north side. To find the best 

E windows for the job, the team that built the house held a 
competition. The winner: quadruple-glazed Willmar win- 
dows with two Heat Mirror polyester films, an additional 
low-emissivity coating on the inner pane of glass, insula- 
tive spacer bars, and a gas fill that is 80 percent krypton 
and 20 percent argon. The windows have an insulative 
value of R-12, which is as good as some conventional 
walls, says project manager John Hockman of Appin As- 
sociates. Now on the market, they cost about 40 percent 
more than triple-glazed windows, which are standard in 
new Winnipeg homes. 

Other details include a natural-gas refueling station 
next to the garage, an under-sink compost handler that is 
kept under negative air pressure to prevent odors from 
escaping, and an energy-use meter that helps reduce con- 
sumption by telling occupants how much electricity 
they're using in dollars. 


SOMETHING NEW UNDER THE SUN 


( ) four-bedroom Saskatchewan Advanced 
House in Saskatoon makes ample use of solar 

energy. A photovoltaic panel on the roof gen- 

erates 1.9 kilowatts, about 10 percent of the 
electricity used in the house. The panel provides enough 
juice to run a Photocom refrigerator, which uses about. 
one-third the electricity of an average fridge (typically the 
biggest energy gobbler in a house). The photovoltaics also 
power the heating and cooling systems. Surplus electrici- 
ty is stored in batteries. 

Evacuated heat-pipe solar collectors on the roof capture 
heat and transfer it to a 750-gallon insulated water-stor- 
age tank in the basement. From there, the heat passively 
rises into a pair of domestic hot-water tanks mounted on 
top of the storage tank. These two tanks provide hot wa- 
ter for the kitchen, bathrooms, and laundry. Via a heat 
exchanger, they also transfer heat to water circulating 
through a radiant-floor-heating system. The two hot-wa- 
ter tanks provide backup heat when the solar storage 
tank in the basement can’t meet the demand. “This is a 
very simple system,” claims designer John Carroll. “The 
three pumps are the only moving parts.” 

The Saskatchewan House also has radiant cooling, 


which, unlike conventional air conditioners, requires no 
CFCs, or chlorofluorocarbons. Water is pumped through 
2,300 feet of tubing in the ceilings of the main and up- 
stairs levels, where it picks up heat from aluminum col- 
lector plates. The water then flows through another 1,600 

3 feet of tubing buried in the ground beneath the floor slab 
and in the backfill. Cooled to about 50°F by the soil, the 

i water recirculates to the ceilings. 

i To conserve water, the backyard's concave shape chan- 
nels the flow toward the grass to water the yard. 


PANELS: SOME ASSEMBLY REQUIRED 


ited in the Vancouver suburb of Surrey, 
the British Columbia Advanced House us- 
es a variety of prefabricated components. 
The second-floor walls and the roof are 
made from stress-skin panels, which are stronger than 
conventional double-stud walls, require less lumber, and 
can be mass-produced. “What we're really doing is mov- 
ing the construction off site and into 


Prototype roof tiles the factory, where there's better quali- 

look like slate but ty control and more efficient materials 

are made fe pope use," explains architect Richard 
Kadulski. 


piis 


: & Waterloo team generated 
: § just two garbage bags 


Each stress-skin panel has a layer of HCFC-blown 
polyurethane sandwiched between two sheets of plywood. 
Because they are manufactured using HCFCs (hydrochlo- 
rofluorocarbons) instead of CFCs, the panels are poten- 
tially less damaging to Earth's ozone layer. 

Strolling around the house, an informed visitor can spot 
many recycled materials. The foundation and landscaping 
contain crushed glass, the rubber pavers are made from 
old tires, and the deck is recycled plastic. The roof tiles, de- 
veloped by Vancouver-based C-Max Technologies, are par- 
ticularly noteworthy. They look like slate, but are made 
from a fire-retardant weather-resistant combination of two 
waste products: pulp sludge produced by local mills, and a 
cementlike material made from a fertilizer byproduct. 

Local inventors devised two other products. The Touch 
Tap in the shower allows occupants to preset the temper- 
ature and flow rate for each person in the house, says 
Kadulski. And the Ventex toilet, with a fan that vents 
odors from the bowl through a pipe to the outside, re- 
moves about 85 percent less air than a bathroom ceiling 
fan. Homeowners turn on another fan when they take a 
bath or shower. 

Household waste goes into a tank buried under the 
front lawn, where microorganisms break down the solid 
materials. Only the liquids continue on to the city sewer 
system, reducing the need for municipal waste treatment. 

The most sophisticated element of the house is its 
home-automation system. The house is prewired so that 
appliances can “talk” to each other. If the doorbell or tele- 
phone rings, for example, the vacuum cleaner automati- 
cally stops. 


WASTE NOT, WANT NOT 
^) 'aterloo Region Green Home, located an 


our west of Toronto in Waterloo, Ontario, 

takes what some have called a “low-tech” ap- 

proach to energy efficiency and environmental 
responsibility. ^We consider that a compliment," says pro- 
ject manager John Kokko of Enermodal Engineering Ltd. 

The project team used no CFCs in the house, and select- 
ed a variety of recycled materials including: siding made 
from sawdust, a steel 
roof made from junked 
cars, carpeting made 
from plastic soda bot- 
tles, and a refurbished 
bathtub and sink. 
One ofthe team's 

goals was to virtually 
eliminate construction 
waste. “We never had 
a dumpster on site," 
says Stephen Car- 
penter of Enermodal. 
While builders typi- 
cally send about 2.5 

8 tons of waste to the 

é landfill for every 

€ house they erect, the 


A toilet uses one-third as 
ec as other low-flush toilets. 
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STEVE STANKIEWICZ. 


In this heat-recovery weighing about ten pounds apiece. 
system, one rock bed is The team used only half the con- 
heated with furnace and crete that would be required for a 
ventilation exhaust, poured-in-place foundation by adapt- 
while a second rock bed ing engineered concrete wall panels 
heats incoming air. Every for the foundation. Flat on one side, 
five minutes, valves the precast panels have steel rein- 
switch the airflow to the forcing on the other, wafflelike side 
two rock beds. to give them the strength of a con- 
ventional foundation. 


The house's heating system, developed with the Cana- 
dian Gas Research Institute, uses a conventional natural- 
gas furnace joined to a heat-recovery ventilator (HRV) 
with two briefcase-size containers of gravel. Furnace flue 
gases and ventilation exhaust from the bathrooms heat 
one set of rocks, while the second set of rocks heats in- 
coming fresh air. Every five minutes, a pair of valves re- 
verses the airflow to the two compartments, so the heated 
rocks are cooled, and the cooled rocks are heated. Because 
the rocks are cheaper than a stainless-steel heat exchang- 
er, the furnace/HRV system could be manufactured less 
expensively than its competitors. It will be field-tested in 
20 other Canadian houses this year. 

One innovation Kokko and Carpenter can’t resist point- 
ing out is a “toilet with a twist.” Made by Control Fluidics 
of Greenwich, Conn., the Fluidizer toilet contains a 
blenderlike device that liquefies solid waste and toilet pa- 
per. The patented toilet uses just two quarts of water for 
each flush; other low-flush toilets use one and a half gal- 
lons, and standard models use three gallons. The Fluidiz- 
er could become commercially available as early as June. 


ALL TRUSSED UP AND READY TO GO 


"^ 


etal-web trusses are premanufac- 
tured units commonly used in 
floors. “Stand that floor system on 
a T its side, and you've got a wall," 
says Paul Duffy, an engineer at Buchan, Lawton, Parent 
Ltd. in Toronto, and project manager of The Novel Envi- 
ronmental Advanced Technology Home, or NEAT Home, 
in Hamilton, Ontario. 

Truss walls provide high levels of insulation without re- 
76 © POPULAR SCIENCE MARCH 1994 


quiring increasingly scarce and expensive large-dimen- 
sion lumber. "There's nothing bigger than a 2x5 in the 
whole house,” says Duffy. 

The NEAT Home's 11-inch-thick walls consist of 2x3 
studs separated by a metal web. They're covered with in- 
sulative foam sheathing on the outside, and drywall on 
the inside. The wall cavities are filled with a poured-in- 
place non-CFC foam. “It expands up to 60 times its vol- 
ume," says Duffy. Specially formulated for this project by 
Icynene Inc. of Mississauga, Ontario, the foam flows easily 
around the framing materials but does not build up 
enough pressure to force off the drywall or sheathing. It 
shrinks less than three percent as it dries, to prevent insu- 
lative gaps. Builders put scraps of excess foam into the at- 
tic before blowing recyled fiberglass insulation into place. 

For the foundation, the project team adapted a technol- 
ogy commonly used in high-rise construction. “It’s never 
been tried in a residential foundation application,” says 
Duffy. To build the foundation walls, workers used tie 
rods to position rigid insulation and a fiberglass drainage 
layer between concrete forms. They then poured two lay- 
ers of concrete to form a sandwich around the insulation. 
The outer concrete layer supports above-grade masonry 
finish, and the inside layer supports the house framing. 
There's no need for 
any exterior or interi- 
or finishing of the 
foundation walls. 
“When you strip the 
forms, you're done," 


Home has an over- 
size garage door 
that allows the 
owner to adda 
roll-in suite to the 
house. This suite, 
which arrives on 
the site complet- 
ed like a manu- 
factured home, 
contains a bed- 
room, kitch- 
enette, and 
bathroom. 


Plumbing and me- Lumber-saving truss walls 
chanical hookups on the garage are filled with poured-in- 
wall ease installation. place foam insulation. 


A GHILL WIND TURNS TO POWER 


le the other Advanced Houses are 
located in suburban subdivisions, the 
PEI. Advanced House outside of Char- 
lottetown on Prince Edward Island is in 
a rural setting. Architect Ole Hammarlund dubs it “the 
Advanced House of Green Gables." 
The first thing visitors will notice is a ten-kilowatt 


windmill on an 80-foot 
tower. The house will 
draw power from the grid 
when there is no wind, and 
feed surplus electricity back 
into the grid. Maritime Elec- 
tric will compensate the home- 
owners for any extra power that 
is produced. “We should be a net 
producer of electricity, so we'll be 
getting a check from the utility 
each month," says project man- 
ager Norm Finlayson. However, 
the utility buys electricity at a 
much lower rate (three cents 
per kilowatt-hour) than it 
charges (11 cents). 

The plan calls for a green 
light on the tower to tell visi- 
tors when the windmill is pro- 
ducing power, and a red light 
that will indicate that power is 

This ten-kilowatt windmill pro: being purchased from the grid. 
vides most of the electricity fora If there is a power outage in 
high-tech farmhouse. the utility’s network, the wind- 

mill shuts down automatically. 
“We don’t want to electrocute people working on the 
lines,” explains Finlayson. 


GOOD INSULATION, SMALL DUCTS 


well-insulated Innova House, located near 
Ottawa in Kanata, Ontario, requires only half 
the airflow rate needed to heat a conventional 
house. That enabled the project designers to 
install insulated air-distribution ducts that are only two 
inches in diameter. Not only are the flexible ducts nar- 
rower than normal ones, but they're also shorter: Because 
the house isn't drafty, the ducts deliver air along interior 
walls, reducing the heat losses that would occur in longer 
ducts carrying air to exterior walls. 


The top of this natu- To reduce noise, the last yard of 
leas range is sealed each duct is lined with sound-absorb- 
with a glass ceramic ing material. Also, the blower motor in 
surface to isolate com- the basement starts and stops 

bustion products from gradually 

indoor air. 


i year. The house draws elec- 


i ing Group Ltd. However, 


i backward, so the house 


: chase excess power 


ances: a sealed-com- 


over a 90-second period. This not only conceals 
noise, it also conserves energy, because the blower 
only operates at top speed when the heating sys- 
tem’s heat exchanger is at its warmest. 

Photovoltaic panels on the roof of the Innova 

House will produce 

about 3,000 kilowatt- 

hours of electricity per 


tricity from the grid when 
the photovoltaics can’t 
meet its demands. When 
there’s a surplus, “the elec- 
tricity flows back into the 
grid and goes to the 
neighbor's house,” says 
project manager Bruce 
Gough of Energy Build- 


the local utility insisted 
on installing a special 
meter that won't run 


gets no credit for the 
electricity sent to the 
grid. (U.S. utilities, 
however, must pur- 


produced by homes; 
price is set by each 
state's public utility 
commission.) 

Natural gas fuels 
the heating system 
and appliances. The 
house has two proto- Small insulated air-distribution ducts are 
type direct-vent appli- flexible and reduce heat losses. 


bustion gas range that is also found in three other Advanced 
Houses, and a direct-vent gas clothes dryer used in one oth- 
er house. Developed by the Canadian Gas Research Insti- 


i tute, the range draws its combustion air from outdoors 


through the outer portion of a tube-within-a-tube pipe, and 
it vents its exhaust air through the inner tube. This setup 
prevents potentially toxic gas-combustion products like car- 
bon monoxide from mixing with indoor air. Because the dry- 


: er doesn't use indoor air, it also doesn't depressurize the 


house the way most dryers do; depressurizing can draw air 
pollutants into a house. Gas is also used in an engine-driven 
heat pump, which provides cooling. 


GARBAGE IN, ENERGY EFFICIENCY OUT 


A ə» 
f| ‘al gas is not available in Nova Scotia, 
A and electricity is expensive. So the Envi- 
/ / roHome in Bedford, just north of Halifax, 
€. F  relesonoil heating. 


Because the house is well insulated, even the smallest 
oil-fired boiler would only run for a few minutes at a 
time to heat the house. “As a consequence, the operating 
efficiency of the boiler would be very bad," says system 
designer Peter R. Meridew of CBLC Ltd. 
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To solve this problem, a 
boiler heats water stored 
in a tank insulated with 
more than two inches of 
urethane and a fiberglass 
jacket. Rather than react 
to indoor-air temperature 
changes, “All we've told 
the boiler to do is to take 
care of that tank,” says 
Meridew. The system al- 


TOM WHITE 


lows the tank temperature 

to drop substantially be- 

fore activating the boiler, 

takes care of the house’s space- so the boiler remains on 

and water-heating needs. for at least ten minutes at 
a time—long enough to 


reach peak efficiency. After the boiler turns off, the control 
system circulates water for a few extra moments “to scav- 
enge the last bit of heat still in the boiler,” Meridew says. 

The tank supplies heat for the warm-air distribution sys- 
tem and domestic hot-water tank; the latter is also heated 
by rooftop solar collectors. Existing energy-efficient homes 
heated by oil could be retrofitted with a similar system. 

The EnviroHome's ventilation system uses carbon diox- 
ide sensors to track house occupants. “Wherever there are 
people, there’s carbon dioxide,” says Meridew. At night, the 
carbon dioxide levels in the bedrooms rise. The automated 
system then opens the upstairs damper and closes the 
downstairs damper, Meridew explains. “If the people go to 
bed, why put fresh air downstairs?” 

Like many of the other houses, the EnviroHome uses re- 
cycled materials—a total of ten tons. This includes fly ash 
in concrete, newsprint in insulation, sawdust in siding, 
and used firebrick in the fireplace. “We put a lot more 
garbage into our house than we took out,” quips project co- 
ordinator Dale Eastman of Clayton Developments Ltd. 


An oil-fired boiler heats water 
stored ina largo ink, which 


WRAPPING IT UP 


ated in Montreal, Maison Performante 
(French for Advanced House) is one of 
three homes that use an external air barri- 
er to make the building shell as airtight as 
possible. Conventional houses are typically sealed on the 
inside with polyethylene, but penetrations for electrical 
outlets and other fixtures can undermine performance. 

Maison Performante instead relies on an internal vapor 
barrier and an external air barrier. The latter is made of 
air-barrier wrap sandwiched between two exterior layers 
of fiberboard sheathing to provide structural support. 
This Exterior Air System Element approach, developed 
by the Canada Mortgage and Housing Corporation, “has 
never before been tried in a Canadian home,” says André 
Gagné of the Association Provinciale des Constructeurs 
d'Habitations du Québec, which built the house. 

The house also has a unique heating and cooling sys- 
tem. Two 260-gallon cisterns under the garage collect. 
rainwater funneled from the roof. In summer, the water 
is used to water plants, wash the car, and clean the patio. 
But in October, the homeowner shuts the valve, and the 
cisterns become solar storage tanks. Heat captured by so- 
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i lar collectors on the roof preheats domestic 


inches thick. 


hot water; any surplus goes to the storage 
tanks. The tanks also receive the excess 
heat from a south-facing sunspace. 

When the house needs heat, a mixture of wa- 
ter and antifreeze circulating through the closed 
loop of a ground-source heat pump extracts heat 
from the solar storage tanks. When the temperature of the 
water in the tanks falls below 39°F, the heat pump reverts 
to its conventional mode, extracting heat from the ground. 
If this system works well, it may be possible to eliminate 
the expensive ground coils in future installations, and use 
a small inexpensive electric or fossil-fuel-driven heating 
system to back up the heat-pump-and-cistern combination. 


THINNER WALLS, JUST AS EFFICIENT 


aison Novtec in Montreal has thin- 
ner walls than any other Advanced 
House. “We used a first-of-its-kind 
insulation system," says Krishnan 
Gowri of the Society of Information and Research for the 
Construction Industry. The walls are only eight inches 
thick but have an insulative value of R-32. A regular stud 
wall with that insulative value is 
more than ten 


The builders 
construct a 2x4 
load-bearing 
wallandfillthe == 
cavities with thin- we 
ner, high-density 
fiberglass batts 
containing up to 
30 percent recy- 
cled glass. The 
wall exterior is 
then sheathed with 
two layers of CFC- 
free rigid extruded 
polystyrene insula- 
tion separated by 
plywood. Half-inch- 
thick clay bricks 
snap into grooves on 
a vacuum-formed 
plastic layer laminat- 
ed to the outer layer 
of rigid insulation. 
Supplied by Celfortec “Outsulated” walls are finished with thin 
of Valleyfield, bricks that pop into a plastic form laminated 
Québec, and U.S. to a layer of rigid in: 

Brick of Owosso, 
Mich., the “outsulation” has previously only been used for 
cladding on commercial buildings. 

Maison Novtec relies on two ground-source heat 
pumps—connected in a series—for heating, cooling, and 
domestic hot water. One unit heats water, while the other 
heats air. Using separate compressors allows the heat 
pumps to be sized more closely to each application 
for greater efficiency, the designers claim. 
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r story of the Iceman's life 

and his death has taken a 

Sinister turn, as a world- 

wide team of researchers 

pieces together more infor- 

ation about the 5,300- 

ear-old man whose intact 

dy was recovered from a 

glacier in ndrthern Italy in 1991 (“Who 
was the Icerhan?", Feb. '93]. 

It now appears the Iceman was 
chased out|of a lowland settlement 
and pursued into the mountains, says 
Konrad Spihdler, head of the Iceman 
investigatioh team at the University of 
Innsbruck in Austria. Pollen found on 
the frozen jnan’s clothing and three 
kernels of grain found in the fur of his 
coat are evitlence that he stayed at a 
lowland farming community just be- 
fore he died; and the discovery of three 

8 freshly broken ribs on his right side in- 
i dicates a violent altercation. “He was 
a man in flight,” says Spindler. “If an 
$ injured perspn, with incomplete equip- 
f ment and nb provisions, goes into the 
i mountains i the onset of winter, he 
3 doesn't go yoluntarily.” Berries that 


[Continued on page 88) 


THE 

NEOLITHIC 
LAYERED 
LOOK 


3 The Iceman cinched a 
"pocketed belt around his 
waist, then threaded a 
leather loincloth under the 
belt. Straps hanging 
from the belt held 


Y up his leggings. 
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Death 
if 


A 5,300-year-old man 

discovered in an Alpine 
glacier died with 

Ld é his enemies 


e ? in pursuit. 


E 


BY SANDY rumen, "P. 


A long jacket of deer Ah tp a grass pe nd 
with alternating completed his 
light- and dark-colored p He also toted birch 


leaves to carry 
fire embers. 


rippled with broken ribs, the Iceman trudges 
into the mountains to escape pursuers, stop- 
ping only to cut a bow stave that he uses 
here for support. 
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World phone 
[Continued from page 64] 


villages—with an assist from govern- 
ment or international subsidies—may 
receive phone service for the first time. 

Subscribers will pay for this kind of 
service. Iridium handsets alone will 
cost $3,000, Motorola estimates, and 
service charges will run about $3 per 
minute, not including extra fees for 
calls that also pass through landline 
networks. The other satellite constella- 
tions plan on charging much lower per- 
minute costs—although, with only from 
12 to 48 satellites, theyll correspond- 
ingly serve less expansive portions of 
the planet. In any case, most systems 
will come with dual-mode handsets so 
subscribers can switch to cheaper land- 
based service when possible. 

It remains to be seen whether Mo- 
torola or the other satellite-oriented 
companies can sell their no-holds- 
barred projects to the rest of the world. 
Potential trouble spots include the 
complex satellites themselves, which 
will require intricate circuitry to 
switch phone calls from one satellite to 
another. And then there's the logistical 
nightmare of having to launch replace- 
ments as the satellites inevitably fail. 
Finally, the likely entrance of In- 
marsat—the international consortium 
that operates the radio system used by 
ships—into the satellite phone arena 
may create potent competition. 

“None of the technical challenges 
are insurmountable,” concludes ap- 
plied mathematician Neal Hulkower, 
who has studied satellite telephony for 
The Mitre Corporation, a nonprofit re- 
search organization. But many satel- 
lite phone systems—especially Iridi- 
um—will “push the state of the art. I 
don’t expect that any of them will be 
up and running before 2000.” 


Wife: “Honey, where's your phone?” 
Husband: "It isn't on the wall 
hook?" 

“No, it's not." 

"What happened to yours?" 

“I gave it to Jill because her phone 
broke...and Sam has his at the 
video arcade. I need a phone to 
take to the store in case the insur- 
ance company calls." 

“Well, I don't know where I...” 
“Here it is!. It was in your pants 
pocket...about to go out to the 
cleaners!” 


While Iridium may provide Motoro- 
la with a celestial empire, it will never 
bring portable phones to everyone 
(even if they can afford it). That’s be- 
cause each individual satellite has to 
cover a large expanse of Earth, mak- 
ing it impossible to juggle more than a 
few million users at a time. 

For true mass-market mobile tele- 
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phony, most companies are counting 
on a down-to-earth (literally) technolo- 
gy dubbed microcellular. Unlike cellu- 
lar, in which one central radio tower, 
or base station, receives and broad- 
casts all calls over a region or “cell” 
several miles in diameter, microcellu- 
lar will divide territory into much 
smaller chunks, or “microcells,” just a 
few blocks in diameter. Mounted in 
the center of these microcells—on 
walls, phone poles, or even inside sub- 
way stops—will be base stations as 
small as shoe boxes. 


n a built-up area, tens or hundreds of 

microcells can replace a single large 

cell, enabling callers to reuse radio 
frequencies. The upshot: Microcell sys- 
tems can handle dozens of times more 
users than cellular, and hundreds of 
times more than satellites. In fact, mi- 
crocells are the only technology that 
can provide enough radio channels to 
give everyone in the nation a mobile 
phone. That’s why they will be at the 
center of tomorrow’s PCNs. 

But capacity is not the only advan- 
tage. Because signals from a handset 
never have to travel very far to a base 
station, microcellular phone systems 
will consume less power than cellular. 
Thus phones can be smaller, operate 
longer on one set of batteries, and cost 
less to operate. Finally, base stations 
will fit in locations that signals from 
distant cellular towers simply can’t 
reach—inside large buildings or boxed- 
in outdoor locations such as alleys. “It’s 
like using many light bulbs in a build- 
ing instead of one giant floodlight,” 
says Virginia Tech’s Rappaport. 

Several U.S. companies—including 
startups, regional Bell operating sys- 
tems, and cellular companies—have 
started testing early versions of such 
future phone systems in cities across 
the country. In Pittsburgh, to name 
just one example, several hundred vol- 
unteers from Carnegie-Mellon Univer- 
sity are helping Bell-Atlantic Mobile 
try out a two-way phone service 
that—like many others—merges mi- 
crocellular with existing technologies. 

When a volunteer is inside his home 
or office, his Motorola Microtac-style 
phone works like a normal cordless 
phone, communicating with Bell-At- 
lantic’s wireline phone network. But if 
he strolls across campus, the handset 
starts using one of many microcell 
base stations distributed around the 
university. Finally, when he’s in a car 
or out of the range of campus base-sta- 
tions, the phone switches over to the 
regular Pittsburgh cellular network. 
(One of the few disadvantages of mi- 
crocells is that they don’t yet work well 
in autos, because cars speed past base 


stations too fast for the network to 
keep up.) As a person moves, the 
phone continually reregisters its new 
location with the phone network, so 
Bell-Atlantic’s computers always know 
where to send incoming calls. The trial 
is so successful that Bell-Atlantic re- 
cently expanded it to Philadelphia, 
Baltimore, and Washington, D.C. 

Unfortunately, most U.S. microcellu- 
lar efforts will remain limited to small- 
scale tests until at least 1995. In the 
meantime, efforts in Britain provide a 
peek at what a U.S. national personal 
communications network may look like. 

London-based Mercury Communi- 
cations is constructing a $1.7 billion 
nationwide personal communications 
network. Starting in London and then 
spreading throughout the country, the 
company is erecting hundreds of small 
base stations. By this spring, they will 
reach about 24 percent of the populat- 
ed areas; by 1999, base stations will 
cover 90 percent of the country. Split- 
ting the difference between microcellu- 
lar and cellular, Mercury is placing 
these transceivers roughly 1,000 yards 
apart in urban areas, and somewhat 
farther in rural locations—close 
enough to provide more ubiquitous 
coverage than cellular, but distant 
enough to allow Mercury telephones to 
work with cars or trains traveling up 
to 100 mph. When the network is com- 
plete, Mercury customers, sporting 
sleek handsets no larger than the 
smallest U.S. cellular phones today, 
will be able to call from virtually any 
outdoor location—and also from major 
indoor facilities like train stations—to 
anywhere in the country. 


A middle-aged man in a business 
suit relaxes on a train. Suddenly 
in his left ear, he hears a soft beep- 
ing sound. He slides a checkbook- 
size device from his shirt pocket, 
and peers at a tiny LCD on the 
front of the gadget. The words 
“Caller: Sam Smith” greet him. 
He presses a red button marked 
“accept,” then detaches a thimble- 
sized earphone/microphone. He 
snuggles the earpiece into his 
right ear, placing the handset 
back in his pocket. 


“Hi, Joe, hope you aren't busy,” 
comes Sam’s voice. 

“Nope, just catching the maglev up 
to Boston for the sales meeting.” 

“I thought we might discuss that 
marketing report now.” 

“Sure. Let me grab my copy.” With 
both hands free, he spreads sever- 
al documents over the tray table. 
“There, that’s better. Now let’s get 
down to business...” 


Several decades from now, all homes 
and offices in the developed world 
might be completely unwired for 
portable phones. What would such a 
future look like? While no one knows 
exactly which combination of tech- 
nologies will prove the most practical, 
Raymond Steele, an electrical engi- 
neer at the University of Southamp- 
ton in England, envisions a world 
bursting with all kinds of unobtrusive 
base-station transmitters. 

Inside skyscrapers “there could be 
one base station or more on every 
floor,” so workers could wander the 
hallways without missing a call, fore- 
casts Steele. Outdoor base stations 
will blanket urban and suburban ar- 
eas, one every block or so, serving 
slow-moving vehicles or pedestrians. 
For planes and trains that travel too 
fast to utilize microcells—and in rural 
areas—giant “macrocell” transceivers 
covering hundreds of square miles will 
be mounted on tall radio towers, at- 
tached to floating platforms in the 
middle of the ocean, or connected to 
high-tech balloons. Such macrocells 
will eventually make more expensive 
satellites obsolete, he argues. 


lo avoid needless clogging of the 

airwaves, all the base stations will 

connect to existing fiber-optic 
phone cables, so conversations can 
travel most of the way to their desti- 
nation through wires. They will zip 
through the air for only the relatively 
short distance between a handset and 
base station. 

Most callers, however, will never no- 
tice this infrastructure. That’s because 
giant computer networks will connect 
all these transceivers with each other. 
Handsets will automatically choose 
the appropriate base station to com- 
municate with, and will imperceptibly 
switch from one base station to anoth- 
er when necessary. By “registering” 
their phone numbers to the phone they 
want connected, people will be able to 
have incoming calls delivered to the 
most convenient location, whether that 
be a wrist phone, office phone, or a unit 
borrowed from a friend. 

Fifty to 100 years from now, Steele 
hypothesizes, our portable communi- 
cations devices will go far beyond 
transmitting conversations. They'll al- 
80 let people tap into ^huge data banks 
[containing] a vast variety of enter- 
tainment and educational services." 
And they'll beam “a virtual world" of 
sensory information from place to 
place, including sight, sound, and pos- 
sibly other senses. 

Equipped with such traveling virtu- 
al-reality devices, we will be high-tech 
nomads, free to roam. 


IN MR. BILL EDWARDS' POSITION, it 
isn't improper to spit. 

As a taster for Jack Daniel Distillery, he'll 
sample a lot of whiskey in a day. But Bill never 
swallows a drop. He'll roll the whiskey around 
in his mouth, tasting it for smoothness 
and maturity. And when he retires it 
to a spittoon, there’s no sense of 
impropriety. Around here, everyone 
knows if we didn’t have people 
spending their days spittin’, we 
wouldn’t have a whiskey so 


highly valued for sippin’. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Tennessee Whiskey « 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motiow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 


Secrets of Groom Lake 
[Continued from page 59] 


Force says to the contrary. Perhaps 
this program actually belongs to the 
CIA or the National Reconnaissance 
Office, making Air Force denials truth- 
ful in the narrowest sense of the word. 

An arms-control analyst, who insists 
on remaining anonymous, says he has 
examined a classified, late-1991 Land- 
sat image of Groom Lake that shows 
three large, white triangles sitting 
near the main runway. “They are 
about the size of 747 airliners and re- 
mind me of the XB-70 bomber proto- 
type from the 1960s,” he says. Landsat 
is a U.S. satellite, so sensitive items 
may not always be hidden when it 
passes overhead. 

Other secret projects likely to have 
been tested in recent years at Groom 
Lake include stealthy vertical-landing 
aircraft designed to covertly transport 
small groups of special-forces troops 
inside foreign territory. Many of the 
dozens of remotely piloted vehicles 
currently in use or under development 
by the military have probably been 
flown at the base too. And expansion 
of the base itself continues as well. 
Aerial photos taken in 1968 and 1988 
reveal the addition of many structures 
alongside the big runway. 

Recent years have brought even 
more growth. Construction of a paral- 
lel runway estimated to be 15,000 feet 
long was begun around 1989 to permit 
continued flight testing when winter 
flooding makes the main runway’s 
northern half unusable. A new tank 
farm stores cryogenic liquid methane 
or hydrogen fuels used by hypersonic 
aircraft. 

Research by Jim Goodall indicates 
the probable use of two vast new 
buildings. A high-ceilinged hangar, 
perhaps several stories tall, is 
equipped with gantry cranes for the 
mating and de-mating of the Aurora 
mothership and daughtership spy- 
planes. And a second large building is 
used for the final assembly of various 
classified aircraft. 


selected an observation point on 

[BLM land that was under the run- 
way's climb-out path. It's a boring 
place to be—unless something "black" 
departs from Groom Lake flying 
north. 

The two campers could hear the 
clattering of its rotors for a few min- 
utes before the helicopter appeared. A 
Sikorsky HH-60G Blackhawk with 
Air Force markings on its dark-green 
camouflage paint scheme, the craft 
was soon flying a search pattern. 
Goodall and Campbell scrambled for 
the only cover available—a scrubby 
desert tree. The Blackhawk descend- 


L: June, Goodall and Campbell 
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ed, its downwash raising a hurricane 
of dust and gravel. Then its landing 
skids crunched through the upper 
branches, reducing the tree’s height 
by half. 

Campbell took snapshots. “I was 
looking through the helicopter’s floor 
window right at the pilot,” he says. 
Away climbed the Blackhawk. A sher- 
iff later talked Campbell into surren- 
dering his film, which remains in gov- 
ernment hands. 

Goodall filed complaints: to the Sec- 
retary of Defense, senators, congress- 
men, and safety officials at Nellis Air 
Force Base—the closest identifiable 
place to which a letter can be ad- 
dressed. Their replies discounted his 
assertion that the frightening incident 
could have resulted in the destruction 
of everything—helicopter, crew, the two 
campers, and what was left of the tree. 

A typical response, written from the 
Pentagon by Air Force Colonel Leslie 
M. Dula, stated: “Helicopter opera- 
tions to protect and verify the security 
of the Nellis Range may appear abnor- 
mal to people not familiar with such 
operations, but the actions of the crew 
were not life-threatening nor risk en- 
dangering [sic].” 


n another night, with our head- 

lights off and taillights discon- 

nected so they won't flash when 
the brakes are applied, Jim Goodall 
and I pilot our Toyota Land Cruiser 
along the dirt roads and bumpy trails 
just north of the base. For a few miles, 
we drive within the sight lines of a se- 
curity post; then we pass behind some 
low ridges. We head for a slope where 
Campbell had earlier positioned a 
large military camouflage net. 
Shrouded in the netting, our parked 
truck resembles another mound of 
greenish scrub in the partial moon- 
light. On foot, we lug our gear up the 
hill. 

Campbell hikes to our campsite the 
next morning, and things on the sum- 
mit remain peaceful until noon. Then 
we hear the distant whumping of a 
Blackhawk. Adrenaline flows. This 
aerial visit lasts four hours. 

We watch the Blackhawk circle be- 
low us, then finally swoop down to 
sandblast a barren hillock about two 
miles distant. Peering though his 
binoculars, Goodall is suddenly seized 
with a laughing fit. "They're assault- 
ing my old lawn chair! I left it there 
months ago." Security men emerge 
from vehicles and take possession of 
the area near the chair, as the heli- 
copter widens its search pattern, 
sandblasting every clump of vegeta- 
tion in the area. 

The search expands, covering sever- 


al square miles. Eventually, Camp- 
bell's car, tucked into a ditch under a 
gray cover, is spotted. Sheriffs note its 
license number. 

We remain rolled up like armadillos 
under small, gnarled evergreens, 
where we weather dozens of helicopter 
passes undetected. Finally, the securi- 
ty forces give up and leave. 

Definitely no secret airplanes 
tonight, we realize, so we decide to 
seek some real food and hot showers. 
We retreat to the Little A' Le' Inn (pro- 
nounced “alien”), the sole watering 
hole in the hamlet of Rachel. The bar's 
walls are covered with UFO memora- 
bilia and a large Goodall photo of the 
secret base. ^We heard someone pene- 
trated the base perimeter," says Pat 
Travis, as she takes our orders. 

Proprietors Pat and Joe Travis 
serve food and drink to a mix of cow- 
boys, UFO buffs, and base workers. 
The latter are generally congenial but 
strictly observe their secrecy vows: “I'd 
tell you, but then I'd have to kill you,” 
they like to say if questioned about 
Groom Lake. 

We reflect on the day's experience. 
One of our suspicions has been rein- 
forced: An electronic sensor Campbell 
found by a muddy roadside after 
spring rains almost certainly wasn't 
one of a kind. No wonder security 
trucks and helicopters seemed to ap- 
pear as if on cue, day or night. 

Campbell later located 10 more sen- 
sors along the dirt roads running 
across BLM land by using a frequency 
counter, an electronic device that iden- 
tifies the broadcasting frequency of a 
radio transmitter. He also began un- 
screwing the antennas from the sen- 
sors, driving past them, and then re- 
placing the antennas—thereby 
defeating the devices. The sensors are 
installed in pairs, separated by a few 
yards of road. Ground vibrations 
caused by a passing vehicle trigger 
496.25-megahertz radio pulses from a 
transmitter wired to each pair, broad- ` 
casting the vehicle's location and di- 
rection of travel. 

Two nights later, several of us ven- 
ture out again. After an uneventful 
evening watching from Freedom 
Ridge, we fall asleep. At 2:00 a.m., vis- 
itors with bright flashlights arrive: a 
sheriff and a security guard in camou- 
flage. When the sheriff demands to 
search through our bags for cameras, 
my companions stubbornly assert 
their civil liberties. The sheriff backs 
down when we ask to see a warrant. 
Because the Groom Lake base is offi- 
cially unmentionable, a judge can't is- 
sue a warrant alleging infractions in 
the vicinity; it's an odd Catch-22 the 
government has concocted for itself. 


We examine their identification, the 
sheriff takes down our names, and we 
say good night. 

Getting back to sleep isn’t easy, so I 
pan across the landscape with a Rus- 
sian military night-vision scope, a use- 
ful gadget when you want to know if 
you really are alone. I flinch. Two hun- 
dred yards away, a pair of security 
men sit in a beige truck, watching us. 
They have a similar scope, I suspect, 
of the costlier U.S. military variety. 
Perhaps an infrared device as well. 
For some time, we observe each other 
in the dark. They've done a fine job of 
sneaking up on us. I feel caught up in 
a scenario that's equal parts Tom 
Clancy, Tom Swift, and Tom Sawyer. 


T* air base that isn't there is hav- 
ing a rough year. The Air Force 
plan to annex the hilltops has at- 
tracted unwanted media attention. 
And now Nevada Environmental Pro- 
tection Division officials are investi- 
gating allegations that toxic chemicals 
were burned in open pits at Groom 
Lake during the 1980s, sickening 
workers. Lockheed has previously 
made out-of-court settlements with 
hundreds of people who were exposed 
to various chemicals while working on 
the F-117A program at its Burbank, 
Calif., plant. 

Citizen curiosity about where un- 
traceable, “black” defense dollars go is 
running strong. Lots of money is in- 
volved. The Defense Budget Project, a 
nonpartisan monitoring group in 
Washington, D.C., estimates that the 
$84.1-billion 1994 defense budget for 
research, development, and procure- 
ment contains $14.3 billion for secret 
programs. That approximates NASA's 
entire annual budget. 

With the Cold War over and Rus- 
sian satellite images of Groom Lake 
available for purchase, airplane 
watchers like Goodall, Campbell, and 
Andrews question the military’s need 
for additional security at Groom Lake. 
And even if the government decides to 
let some light shine into its black 
world, chances are slim that the per- 
sistent watchers who keep heading 
out into the desert will hang up their 
binoculars. 

“The military needs to be reminded 
that they own nothing out there, nei- 
ther the airplanes nor the facility. We, 
the people, are the true owners. We 
pay for it all,” Andrews argues with 
passion. “If the Air Force and other 
agencies truly need this place, then let 
them make their case in an open fo- 
rum and explain to us the true nature 
of their national security concerns. We 
taxpayers can handle it, perhaps bet- 
ter than they give us credit for.” 


GET RID OF YOUR GUTTERS! 


THEY CLOG, LEAK, FREEZE, RUST AND ROT 


RainhandleRs are installed on homes 
nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 


STOP CLOGGING. 


RainhandleR 
needs no cleaning, | White, brown or natural aluminum. 
because it can't For more information send 


clog. Its patented 
louvers break up 
roof water into a 
spray of tiny drops 
and disperse them 
away from your 
house. 


STOP CLEANING. 
Youll never climba 
shaky ladder again 
to clean a gutter. 
Rainhar.dleR comes 
Clean with a quick 
blast from your 
garden hose-from 
ground level. 


STOP WATER 
DAMAGE. 


coupon to RainhandleR or call 
1-800-942-3004 
RainhandleR delivers 100% of precious 
oof rain to your lawn cmd shrubs. 
Join us amd urge others to 
protect our water 
resources for future 
generations. 
stributor 


Flan ERA 


Dept. PS034  fromSAVETIME CORP. 
1285 Boston Ave., Bridgeport, CT 06610 
Please send me your free information kit. 


RainhandleR in win- 
J ter, protects your 
investment by 
helping to prevent 
and ice dams 
enihe 1oof that H 
= otherwise lead to 
water rot and leaks. 
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Stereo Catalog 


We manufacture speakers and music 08 
designed by Henry Kloss (founder of AR, KLH & 
Advent). We sell them — and components from 
Pioneer, Sony, Philips & others- factory direct. You 
can save hundreds of dollars. For example, our 
new Model Six speaker (shown above in its three 
finishes) sells for only $119 each..less than half 
the price of some competing models. 30 day 
satisfaction guarantee. e] 00 m3 
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FEATURES INCLUDE: 

* Inside & * WindChill — Instant Metric 
Outside Temps « Alarms Conversions 

* Wind Speed — . Highs & Lows TM PC 
& Direction | Rainfall Opon Interface 


1-800-678-3669 
M-F 7 a.m. to 5:30 p.m. Pacific Time * PS639Z 
FAX 1-510-670-0589 © M/C and VISA 
One-year warranty * 30-day money-back guarantee 


Davis INSTRUMENTS 


3465 Diablo Ave., Hayward, CA 94545 


Suite 180, 154 California Street 
Newton, MA 02158 Fax 617-332-9229 
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Muscle cars 


[Continued 72] 


the skid pad, the Mustang is much 
more refined than its predecessor. 
ABS brakes are standard on the GT 
and optional on the Mustang in its 
base trim. 

The Firebird's suspension uses up- 
per- and lower-arm front-coil springs 
up front, and coil springs at the rear, 
while the Mustang uses modified 
MacPherson struts on the front and 
quad shocks at the rear. Note that 
both of these cars feature live rear 
axles, giving them impeccable han- 
dling on smooth surfaces but making 
them tricky to drive when the going 
gets rough. The Mustang seems to 
handle rough surfaces better, while 
the Firebird can become a tail-hop- 
ping handful on broken-surface roads. 
Under most conditions, both cars stick 
to the pavement quite well. The over- 
all ride smoothness, bump-handling 
ability and quick reactions of both cars 
are outstanding in this price range. 

The handling of the convertibles al- 
so proved remarkable. Both models 
—the Mustang and the Camaro (Fire- 
bird convertibles should appear by 
mid-year)—are completed in-house by 
their manufacturers, instead of being 


finished by outside suppliers, as has 
been the case in earlier models. Both 
displayed enormous increases in over- 
all strength, quietness, and handling 
in comparison to previous editions of 
these cars, with far less cowl shake 
and top rattling. That's not to say the 
darker side of convertible ownership 
has been entirely banished: Cowl 
Shake was evident on both convert- 
ibles, but less so on the smaller Mus- 
tang. We did notice that the Camaro 
convertible made some unpleasant 
noises when the side glass panels 
rubbed against the overhead weather- 
stripping. 

Getting the tops up and down was 
easy on both cars, with the Mustang's 
latches and locks a bit simpler to man- 
age. Once unlocked, both tops retract 
when a button is pushed. The convert- 
ible tops on both cars are beautifully 
made, easy to manage, and look good 
stowed in place under their hard covers. 


match, Ford one-ups the Camaro 
and the Firebird by offering a re- 
movable hardtop, an option that de- 
buts in the spring. The package in- 


Į: the who-offers-more-add-ons shove 


cludes electric lighting via a pigtail- 
like cord and a rear window defroster. 
The plastic top is not a featherweight 
feature, weighing 84 pounds and re- 
quiring two to install it, but it is fully 
lined and includes a tonneau cover for 
sealing off the cockpit. The Mustang 
and its competitors all offer sunroofs or 
T-tops as well. The auto shove match 
continues, as Camaro/Firebird cars 
push back by offering switchable trac- 
tion control with the V8, acting on both 
the brakes and engine to stop tires 
from spinning. The Mustang counters 
with a 460-watt sound system. 

Our final analysis? We were bowled 
over by the classy styling of the Ca- 
maro. The higher performance enve- 
lope of the Firebird also swayed our 
opinion if pressed to make a V8 mus- 
cle-car choice. If top-down six-cylinder 
motoring is the plan, we'd nod to the 
more expensive Mustang over the Ca- 
maro or the yet-to-come Firebird, 
based on the Mustang’s amazingly 
high quality of the top installation and 
the lack of cowl shake. 

With choices like these on the menu, 
the disappearance of the old muscle car 
pack isn’t leaving us all that hungry. 


four-wheel frame is ready to perform. 
An Enjoyable Exercise Answer! 
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Did you know that research shows biking can burn up to 900 
calories per hour? But, even more important, the 
ForeRunner is so much fun to ride, you'll hardly 
know you're exercising. Its recumbent riding 
position uses your powerful upper-thigh muscles 
for a more efficient workout. You'll maintain a 
lower heart rate and blood pres- 
sure level at the same workout 
load as a regular upright cycle. 


And Best of all, it’s the Quality 
You Expect from NordicTrack! 


You've Never Had This Much Fun on a Bike Before! 


The New NordicTrack ForeRunner™ Cycle Is Like Nothing You've Ever Seen 


NordicTrack Has Put The Fun Back Into Biking! 

Its sleek lines catch your eye and quicken your pulse even 
before you get on. And its low-profile, high-tech appearance 
suggests that fitness has never been so much fun. Forget that 
old, uncomfortable 10-speed in your garage. Once you've ridden 
the ForeRunner, you'll be cycling in a whole new way. It's com- 
fortable, fast and responsive, so whether you're accelerating 
down a straightaway or powering into a turn, its sure-footed 


Comfort Is A Top Priority! 

The ForeRunner has a padded sling seat to provide enough 
comfort and support for a full day of riding. Plus, its recumbent 
riding position places less stress on your neck, back and wrists 
than regular upright bikes. 


Superior Performance Features! 


Patented 9-Speed Reflex-Action Transmission: 
Choose any of 9 gears at the touch of a button for the flexibility to 


go practically anywhere — you can even downshift standing still! 


Name 
Street 


NordicTrack’s 3-Point Satisfaction Guarantee: 
1. 30-Day Test Ride 
2. Two-Year Limited Guarantee 
3. Toll-Free Customer Service HOTLINE 


We build bikes for the way you live! 
Noraiefrack 1-800-441-7509 


Q Please send me a FREE brochure ) Also a FREE VHS videotape 


Powerful Band Brake System: 

Our advanced design provides more braking power than regular 
front and rear caliper hand brakes — even when wet. 

Optional Rear Commuter Pack: 

Holds everything you'll need for your full day at work, or use it to 
pack a lunch for a full day on the road. 


Phone ( ) 


City 


State Zip 


Send to: NordicTrack, Dept. 1Y8C4, 104 Peavey Road, Chaska, MN 55318-2355 
©1994 NordicTrack, I 
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Eco resort 
(Continued from 67) 


Selengut notes, are crafted from natu- 
rally colored cotton fibers. The 
barbecue grill is really a state-of-the- 
art solar oven. All the building materi- 
als and appliances, Selengut adds, are 
available commercially. 

Harmony’s guests won't have to wor- 
ry about conservation, though. On 
most days, the sun beats down fiercely 
on the high-efficiency photovoltaic 
panels mounted on top of each cot- 
tage—providing energy for lights, ap- 
pliances, and any gadgets vacationers 
might bring. If the solar panels aren't 
generating enough juice, a nearby 
windmill kicks in, converting trade 
winds into current. On rare overcast 
and windless days, ^you may want to 
go out for dinner," says Selengut. 

Nor do absent-minded visitors need 
to fret about leaving the lights on 
when they go out: A fail-safe mecha- 
nism takes care of that. Entering the 
bungalow, guests place their door key 
in a turnkey to switch on the power; 
when they remove the key to leave, 
electricity to everything except the 
fridge automatically cuts off. 


acationers will enjoy nature, be- 

cause the resort is surrounded by 

it. During construction, workers 
went to extreme lengths to avoid dam- 
aging the vegetation. Bulldozers trav- 
eled only in narrow corridors, and the 
architects made the cottages small 
enough to squeeze between large trees. 
So except for narrow elevated walk- 
ways that connect the villas, junglelike 
vegetation—complete with scampering 
lizards and chirping crickets—encir- 
cles the houses. “It looks like we 
dropped the units in with a helicopter," 
boasts Selengut. At night, there's a 
never-ending symphony of unidenti- 
fied whistles and hoots and chirps, 
with percussion provided by waves 
crashing onto the rocks at the bottom 
of the hill. 

Occupants who are curious about 
the houses’ environmental features 
can check them out with an interactive 
computer program that Selengut plans 
to add to most units. With high-resolu- 
tion color graphics, the program shows 
how the solar panels, windmill, and 
other features work. At the same time, 
it tracks the current weather condi- 
tions, and even estimates how many 
minutes guests can stay in the sun 
without protection. 

At the end of the tour, Selengut and 
I stroll back through the forest to the 
nearby dining hall. Only now do I real- 
ize why the resort fails to impress at 
first: It’s supposed to fade into its sur- 
roundings. On St. John, nature is the 
star; Harmony doesn’t try to steal the 
show. 


Start your own Steel Framed nee Euge! 


Tri-Steel’s Homes have features not available with ordinary wood housing. 

$ Unmatched Protection from High Winds, Fire, Termites and Earthquakes 
¢ Energy Efficient 9" Thick (R-30) Insulation for BIG Energy Savings 

$ Environmentally-friendly Material (over 68% of all Steel is Recycled) 

€ 100 Models + Custom Designs + Clearspan Interiors * + MUCH More 


Distributors Wanted 


We've helped people all over the world to develop their own business. 


+ Intensive Hands-On Construction Training 
+ Fast, Simple Bolt-together Construction 


+ No Experience Necessary 
* Construction Assistance 


€ Low, Refundable Investment | *& Unmatched Distributor Support 
+ Multi-Family, Commercial & Small Buildings 
E 


Tri-Steel Homes, like the CRESCENT model (above), are 
much like a giant erector set... you simply bolt-together 
the pre-cut, pre-punched components in a logical order. 


Choose from 100+ standard models or have 
Tri-Steel custom design a home for you. 


Call fo 


Order 
$19.95 viDEO or | 1-800-TRI-STEEL 


‘CALL TOLL FREE TODAY 
(817) 497-7070 Fax (817) 497-7497 


FREE Info Packet 


* No Franchise Fees 


SEMINARS and WORKSHOPS 
LOCATION: SEMINAR DATE: 
Chicago, IL Mar. 2, 1994 
Baltimore, MD Apr. 6, 1994 
Los Angeles, CA May 4, 1994 
Seattle, WA June 1, 1994 
Las Vegas, NV July 6, 1994 
Los Angeles, CA Aug. 3, 1994 


Seminar: 550. Seminar date followed by} 
2-day Training Workshop. ATTENDANCE 
LIMITED. Call for reservations & details. 


5400 S. Stemmons Frwy. Denton, 1X 76205 


(© 1994, AL Rights Reserved 


SHOP à zs K 


MILL - LATHE - DRILL 


The I—L Homa M 
ined in U: y Shopi 


DEMAND THE BEST 


SHOPTASK P.O. BOX 591, MONTESANO, WA 98563 
SINCE 1981 


486/66 32Bit VES 


4-800-238-4453 


ORDER 
TEL(818)727-9054 _FAX:(818)727-9064 
21820 Nordhoff,#A, Chatsworth, CA 91311 

Bason Computer Systems, Inc. 
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HYDRO : 


MAGNATRAG.; 
No Belts...All-Hydraulic Drivel 


STRUCK-KIT » Box 307 + Dept: P534 — J 
m SONEN eo! 


B DO IT ALL YOURSELF 


KEY DOME. Dept. PS943 
Boe 430253 Mom t 39143 
PH 305 605 3581 


MOLDS = 


Arena ad 


Death of a hunter 


[Continued from page 81] 


for making Ornamental 
Concrete Items 

Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 


P.O. Box C99, Hickory, NC 28603 


WATTHOUR 
METERS 


Submeter your garage, workshop, 
any branch circuit. Also useful for 
pour own energy consumption tests or experiments. 


or information, meters list, and prices, send $1.00 to: 


Arcman Corporation 


807A Center St., Throop, PA 18512 


NordicFlex Gold” strength conditioners from 
NordicTrack are unlike any other strength training system 
available today. Only NordicFlex Gold is designed with a 
patented isokinetic resistance mechanism which has 
been proven by exercise physiologists to produce results more 
effectively than free weights or rubber band systems. With just 
three, 30-minute NordicFlex Gold workouts a week, you can 
get your own impressive results in only 12 short weeks. 
Increase muscle strength more effectively. 
Our exclusive isokinetic resistance system automatically 
matches the strength you apply during every repetition. 
Isokinetic resistance engages more muscle fibers than other 
systems, working each muscle to 100% of its maximum 
capacity. You get strong — fast. 

Less muscle soreness. 

NordicHlex Gold provides positive-only resistance which 
virtually eliminates stress on tendons and connective tissue 
common to negative resistance systems. The superior, 
positive-only resistance offered by NordicFlex Gold greatly 
minimizes after-exercise soreness and shortens your recovery 
time. You can train harder with less pain. 

Better exercise form for better results. 
Only NordicFlex Gold strength conditioners operate with 
ergonomically correct linear motion. This ensures 
that you maintain proper exercise form and technique at all 


‘*Nonticlex Gold Pro“ model not shown ispice! t= tatabedy 
$699 95 with 27 standard exercises. NondicFlex Goll” —  BABBGÍSES 
Mea model shown prion 29995 wih 32 


Don — Age 27 
Before After 
Body weight: | Body weight: 
194 Ibs. 175 Ibs, 
% Body fat: % Body fat: 

11.5% 6% 
Waist: Waist: 
33 inches 31 inches 
Arms: Arms: 
125 inches 155 inches 
Chest: Chest: 
40.5 inches 445 inches 


Noricex Go Word Class” " 
kerrie a Best of all, it's from NordicTrack! 
standard exerci 


NORDIC FLEX a 


Isokinetics. 
The most effective way 
from "before" to‘ eeter 


to gt 


times for each targeted muscle group. By successfully 
isolating each muscle group, you get more effective results 
and avoid incorrect form or “cheating” movements which 
can cause injuries. 


Complete training program. 

You receive an exclusive workout video and a complete 
training manual with a detailed daily workout guide. It's like 
having your own personal trainer. Whether you're 
‘experienced or new to strength training and conditioning, 
you'll have the exact program you need to attain your peak 
level of fitness. 


Costs less than you'd expect. 

With all these advantages, NordicFlex Gold is the best value 
available. Our NordicFlex Gold” Pro" strength 
conditioner is priced at a low $699.95.* 

Find out how to get from "before" to "after" more effectively 
with isokinetics. Call 1-800-441-7890 for your free 
video and brochure on our whole line of 
NordicFlex Gold strength conditioners. 


cau 1 90 ext. Tor a FREE vide 
1 Or write: NordicTrack, Dept. 18KC4 

] 104 Peavey Road, Chaska, MN 55318-2355 
ÍO Send me a FREE brochure Also a FREE VHS videotape 


brochure. 


State Zip 


ASK ABOUT OUR 30-DAY IN-HOME TRIAL! 
* Inda nsus may a. 


ripen in late fall were found with the 
body, helping establish the season 
when he died. 

Computer tomography and X rays 
reveal a hard life riddled with violent 
injuries. The Iceman’s nose had been 
broken several times, giving him “a 
squashed, boxer's nose,” says Spindler. 
Four ribs on his left side had been 
fractured earlier in life. Aching legs 
and a bad back plagued the Iceman, 
and he sought medical attention to 
ease his pain: What were originally 
thought to be enigmatic tattoos corre- 
spond exactly to worn knee and ankle 
joints and degenerating vertebrae in 
his spine. The Iceman’s doctor proba- 
bly treated the condition by branding 
the skin above the aching area, then 
rubbing herb ash into the wound. 


professional specializations ap- 
pear to have existed in his soci- 
ety. First-rate needle work, followed 
by his own coarse repairs, is visible on 
his garments, suggesting that the 
clothes were initially made by an ex- 
pert. Mining and casting copper for 
his ax must have required a seasoned 
hand. And the Iceman himself may 
have specialized in high-country hunt- 
ing and sheep herding. His last meal 
was meat from an ibex, a wary alpine 
goat that is still a challenge to bring 
down. Because the Iceman was a 
hunter, he probably enjoyed meat 
more regularly than his lowland coun- 
terparts. An elevated cholesterol 
count was discovered, but his rugged 
lifestyle burned the fat from his body. 
The Iceman’s home base, Spindler 
feels certain, was a village in northern 
Italy. Artifacts similar to those found 
with the body have been recovered 
from the site of an ancient, defended 
community located about four days of 
hard walking from the spot where he 
died. A great dump of sheep bones was 
also found in the village, reinforcing 
the notion that the Iceman was a 
herdsman. Indeed, he died very near 
what were—and still are—prime graz- 
ing meadows. He may have been tak- 
ing a familiar route when he fled. 
What caused the Iceman to flee may 
never be known, but Spindler calls it “a 
disaster.” It could have been personal, 
such as a family power struggle, or the 
Iceman may have broken a taboo. 
Another possibility: a communal disas- 
ter in which the entire village fell prey 
to marauders during the harvest. 
Evidence from similar sites nearby 
shows that farming villages were fre- 
quently attacked and looted for food, 
with every man, woman, and child mas- 
sacred in the process. “Life was short 
and hard,” comments Spindler. 


B medical care, a variety of 


ADVERTISEMENT 


Product Information 


Booklets, catalogs, and folders listed below provide reliable information, 
illustrations, and specifications to help you in planning the purchase of a 
variety of products or services offered by these dependable companies. 


0301 Scroll Saw Blade Usage Guide Con- 
tains information on scroll saw blade types, di- 
mensions, teeth-per-inch, intended uses, and 
universal blade numbers. It lists materials to 
be cut, material thickness, recommended 
scroll saw speed, and blade type. Chart in- 
cludes information on cutting various woods, 
-+ plastics, and metals. Free 


0303 Stereo Equipment Cambridge Sound- 
works’ catalog has specials on systems and 
components from Philips, Pioneer, Dendon, 
and Cambridge Soundworks—including com- 
plete Dolby Surround systems starting at only 
$999. Free 


0304 Science Resource Catalog Edmund 
Scientifics 128-page catalog contains more 
than 4,000 products for the budding scientist, 
student, and educator. It features micro- 
scopes, telescopes, weather instruments, 
fiber optics, solar equipment, magnifiers, high- 
tech science toys, plus many items designed 
for science fair projects. Free 


0305 Big Information Package! Includes 
“How to Drill Your Own Water Well” Book- 
let Learn how thousands of wells have been 
drilled this easy, low-cost way since 1962. Free 


0306 Weather Stations Davis Instruments 
manufactures the world's smallest, most af- 
fordable weather stations. Different models 
measure wind chill, speed, direction, and 
more. Free booklet 


0307 Mowers Color brochures describe the 
complete line of Snapper walk mowers, riders, 
and tractors. Featured are the new Snapper 
Jet Vac bagging mowers and revolutionary 
Ninja mulching products. Free 


0308 Consumer Electronics Products Max- 
on Systems, Inc.'s brochure includes product 
information and suggested retail prices for its 
line of CB's, 49 MHz radios, GMRS radios, 
weather receivers, and phone products. Free 


r-------- 


- 0309 Minn Kota 4-Wheel Drive Trolling 


Motor Catalog Details models from 24 
pounds thrust to four horsepower, including 
transom and bow models with hand, cable, 
and power steering. Free 


0310 How-To-Booklets Klean Strip, which 
sells more paint removers, solvents, and 
paint thinnér than any other brand in Ameri- 
ca, offers five do-it-yourself booklets on haz- 
ardous household waste disposal, paint strip- 
ping, protecting, refinishing, and more. Call 
1-800-235-3546. Free 


0311 Tents Eureka's large family tents cur- 
rently feature StormShield cloth, designed for 
both heavy-use and extended camping. The 
cloth is resistant to ultraviolet rays, acid rain, 
as well as common mildew. This catalog con- 
tains details on the full line of Eureka tents. 
Free 


0312 Control Water Weeds The Water- 
Weeder TM Harvester works just like a 
hedge trimmer under water. It cuts a four-foot 
swath and can be operated from a boat, 
dock, or shoreline. Perfect for waterfront 
property owners, fishermen, or boaters. Free 
brochure 


0313 The Woodworkers' Store 1993-1994 
Catalog With more than 150 new items, this 
catalog features 100 full-color pages of do- 
mestic and exotic hardwoods, veneers, wood 
parts, specialty hardware, kitchen acces- 
sories, finishing supplies, tools, books, and 
plans. Many exclusive items are hard-to-find 
Specialties. Orders are shipped in 24 to 48 
hours. More than 37 years in business! Satis- 
faction guaranteed. $2.00 


0314 Tips on Woodfinishing Minwax offers 
a 30-page booklet that includes time-saving 
tips and easy how-to instructions. Contains 
details on beautifying and protecting new 
wood, plus restoration techniques for old 
wood. Free 


I POPULAR SCIENCE P.O. Box 1695, Riverton, N.J. 08077-7295 


The convenient order form will save you time and postage. Orders will 
not be processed unless accompanied by the $1 handling fee. For 
your safety, please do not send cash. 


0315 Tufoil Oil Additive Slipperier than 
Teflon! Spectacular low friction and wear 
confirmed by a U.S. Government lab. Next 
time you change your oil, change it into a 
patented engine treatment. Enjoy fast starts, 
smooth operation, better acceleration, and 
longer engine life. Lubrication is our busi- 
ness! Call 1-800-922-0075. Free brochure 


0316 Send for Peachtree’s new 24-page 
Brochure This full-color booklet details 
Peachtree's full line of entry door systems, 
windows, and patio doors. All Peachtree 
products are guaranteed for as long as you 
own them. Free 


0317 Gutter Alternative A two-color 
brochure from Rainhandler provides informa- 
tion on its patented alternative to gutters. It 
gently disperses the rain from the roof of your 
house. There are no downspouts, no clog- 
ging, no cleaning, and no trenching. It's 
made of rugged aluminum that is virtually in- 
visible on your home. Free brochure 


0318 Dome Homes Since 1969 Timberline 
Geodesics has been providing affordable ` 
easy-to-assemble dome homes all over the 
world. Mail in the coupon below or call 1-800- 
DOME-HOME for the brochure, “The Why, 
Which, What and How of Geodesic Domes 
From Timberline Geodesics.” Free 


0319 Honeywell TotalHome The Honeywell 
TotalHome Automation System provides 
homeowners with a more comfortable, se- 
cure, simplified, and energy-efficient living 
environment. The system integrates control 
of security and fire systems, temperature, 
lighting, and appliances into a single, easy- 
to-operate panel. Free brochure 


0320 Acuvue Disposable Contact Lenses 
The first lens you never have to clean may 
just be the most comfortable lens you've ever 
worn. For a trial pair certificate call 1-800- 
652-5353 Ext. 25. Free 


=== = = = = = FILLIN COUPON AND MAIL TODAY = = = = = === ----- ee - c4 
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I Note: Porua Science New Jersey address is for Product Information only. 
1 Please send the items checked below. | am enclosing $1 handling charge (any num- 

1 ber of items per coupon) plus amount required for priced items. Orders will not be pro- 

1 cessed unless accompanied by the $1 handling fee. Do not send cash. 1 AM ENCLOSING 

i o 0301 o 0305 o 0309 o 0313$20 p 0317 $ —— fer priced items 

[| rj 0303 o 0306 o 0310 o 034 o 0318 $' 1.00 for handling 

1 rj 0303 o 0307 o oan o 0315 o 0319 

i rj 0304 rj 0308 n 0312 rj 0316 g 0320 $ ——— TOTAL REMITTANCE 

1 Name (please print) 

1 Address Gity & State Zip 

L| Please send check or money order made out to POPULAR SCIENCE. 

1 No stamps or foreign currency. All Allow six weeks for delivery. THIS COUPON EXPIRES MAY 31, 1994 , 
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Shoppers’ Showcase 


A selection of products and services for Popular SCIENCE readers 
are available directly by mail. Enjoy the fun and convenience of mail 
order shopping. Please order directly from the advertiser. For 


advertising rates for this section, write or call Diane Pahl, Direct 
Response Manager, PoPuLAR Science, 1000 Town Center, Suite 
1830, Southfield, MI 48075; (313) 350-3800; fax # (313) 350-3557. 


Historic one-year only coins... 


Complete Collector's Set of 
1943 Wartime Steel Pennies! 


As an emergency measure in World War II, all 1943 
U.S. 1¢ coins were struck in steel instead of copper — 
] which saved over 10 million pounds of copper for the 

production of ammunition and war machines. 

Issued only in 1943, the steel cents are now in great 
demand among collectors...for the coins are unique in 
U.S. history, and they are precious reminders of America’s 
heroic effort in the Second World War! 

For a limited time, Littleton offers you a complete set of 1943 
steel pennies (including one coin from each Mint that made 

/ them — Philadelphia, Denver and San Francisco) for only $2.00, 
a savings of over 30% off the regular price of $2.95 (limit one set). 
You'll also receive our fully illustrated catalog, plus other offers on 
approval. Satisfaction guaranteed — don't delay. 


Littleton Coin Company 
Friendly Service to Collectors Since 1945 


©LCC 


| 1943Steel Penny Set in display case | 
| Regularly $2.95. . . . . .Only $2.00—Limit one | 
H Send coupon with payment to: H 
H Littleton Coin Company, ! 
1 Dept. LST116, Littleton, NH 03561 ! 
| | 
1 ' 
1 1 

1 

i 

1 
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Mr/Mrs./Ms. 
Address 
City/State/Zip 

Full 45 Day Money-Back Guarantee of Satisfaction 


ONLY $2.00 
SAVE OVER 30% 


about 
the weather 


ur ULTIMETER’ II Weather 
Station helps you plan your 
day, safeguard your family and 
property by alerting you to local 
conditions that often vary from distant forecasts. 
Tells you to: Warn loved ones when wind chill 
threatens frostbite, secure outside belongings 
against sudden gusts, protect plants against 
weather extremes. Over 20 weather functions: 
* Wind Speed 
and Direction 
(40 ft. cable) e 
mperature 
5 ft. cable) 
Chill Factor e 
‘Alarms Highs/ 
lows/times/ 
dates + Metric/ 
English * Op- 
tional self-emptying rain gauge * 30-day money back 
guarantee * One-year warranty 
HOME WEATHER STATION 
Add a Second Keyboard/Display Unit... 
NEW! Add our PC DATA LOGGER 
Del. in US, add $8.25 shipping & insurance, NJ res, add 6% tax. 
For information or to order with VISA/MC: 
TOLL-FREE 1-800-USA-PEET (872-7338) 
FAX orders: 908-517-0669 
Or send check, m.o. or credit card no. and exp. date to: 


PEET BROS. COMPANY ‘01-408 Woodland t, 


W. Allenhurst NJ 07711 
Free Brochure Our 18th Year (©1008 Peet Bros, Co. 


ACTUAL SIZE: 274” x 674" 


MAKE MONEY! 


SWISS INTERNATIONAL 
GOLD & PRECIOUS METALS 
MERCHANTS LTD. 


e WILL BUY 


YOUR 

scrap... 

* Gold * Plantinum 

* Unwanted estate'or + Silver 
damaged jewelry — * Palladium, etc. 

* Dental gold 


< We will send you payment in U.S. funds. 
< All transactions strictly confidential 


Purchaser becomes owner of Is 
received. All metals to be melted down 
and considered scrap. Record of transac- 
tion to be encl 
Print in block letters & include in your 
parcel your name and full mailing address. 
Send to: "Registered Trade Name oo 
(In U.S.A.) (In Canada) 
S.LG. & PM.M. Ltd. S.LG. & PM.M. Ltd. 
240 Portage Rd,#670 301 Sheppard Ave. W. 
Lewiston, New York Willowdale, Ontario 
14092 U.S.A. M2N_1N4 Canada. 


Pre-cut dome home kits in a variety of floor plons up 
to 3,000 sq. ft. Complete kits stort os low os $6,120. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-page catalog pockoge. Color video S8 more 


TIMBERLINE GEODESICS 


2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


Automate 
Your Home 


Over 300 Hard-To-Find Home Control Products | 
Easy Do-it-Yourself - No Rewiring 
Low Prices - Money Back Guarantee 
S8" Catalog/Questions 714-708-0610 
LEARN ABOUT HOME AUTOMATION. 
oria ye fon M 52398 
jasa 


Tome acra i 
p 


OWN A MACHINE SHOP 


n machining and 
in-1 Lathe 


FIX IT YOURSELF! 
$ Easy to use! 
Save Money! 

E Save Time! 
=”. As low as $1095 


Smithy 

For FREE Fact Kit pes 
Call: Smithy Dept. 

1-800-345-6342 Lathe © Mill « Dril! 


3023 E. 2nd Street 
(Ask for operator PS ) The Dalles, OR 97058. 


FREE CATALOG! 1-800-345-8927 
JERROLD HAMLIN OAK ETC. 


CABLE TV DESCRAMBLERS 


* Special Dealer Prices! e Compare Our Low Retail Prices! 
* Orders From Stock Shipped immediately! 
* Guaranteed Warranties & Prices! e All Major Credit Cards 
PACIFIC CABLE CO., INC. 
7325. Reseda, Dept.1484 leseda, CA 91335 
For catalog, orders & information 1-800-345-8027 


Searching for 
New Products? 


HONG KONG Bes 
EXPORTERS 
DIRECTORY 


*Over 450 companies offering more than 8000 
products. * Every company listed provides 
descriptions (in English) and photographs of its 
products;Company address, Tel. #, Fax #, and 
Telex #. * Every product imaginable including 

. many new and unique products not yet available 
in the North American market. * Buy below 
wholesale directly from overseas manufacturers 
* 30 day Money back guarantee. 


Thousands of products including: 
* CALCULATORS * CLOCKS * CLOTHING * G/ 


n mr m em 


1300 Main St., Box 2245, Springfield, MA 01101 

Please send me a copy of The 1994 Hong Kong Exporters 
Directory. Enclosed is a check/money order for $19.95 plus 
$2.50 shipping. 


l 
l 
| Name = || 
| 3 | 


City, State, Zip 


MA orders please add 5% sales tax ©copyright 1994, IBD. 


TALLER!! 


SIZES: 5-12 
WIDTHS: B-EEE 


BUSINESS 

OVER 50 YEARS! 

Tired of being short? Our quality leather 
footwear has a hidden height-increasing 
innermold inside the shoe. NO OVER- 
SIZED HEELS! Look like ordinary shoes. 
Will make you up to 3" TALLER, depend- 
ing on the style. Over 100 styles to 
choose from including dress shoes, 
boots, sport shoes and casuals. 
Extremely comfortable. MONEY-BACK 
GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 


TOLL-FREE 1-800-343-3810 
ELEVATORS? [] 


RICHLEE SHOE CO., DEPT. PS43 
P.0. BOX 3566, FREDERICK, MD 21705 


As Heard on Paul Harvey News & Commentary 


On Air 
Comfort 


Sleep 
Cushion 


Unique air-cushion design 
contours to your body, 
providing superior back 
support and comfort. 


Only Select Comfort's unique air cushion design allows you 
to select different firmness levels for each side of the bed. 


* Try Risk-Free for 90 Nights 
* 20 Year Limited Warranty 
* Recommended for Back Pain 


Select Comfort provides proper back 
support and contours to your body, 
distributing weight evenly. 


Innerspring mattresses create pressure 
points and uneven support. 


Waterbeds rely on displacement and 
can cause a “hammock effect,” bending 
your spine unnaturally. 


FREE VIDEO And Brochure 


cat 1-800-831-1211 


YES! Please rush 


me all the facts on how 

Ican receive a more 

comfortable night's sleep 

with Select Comfort's breakthrough 
mattress technology...and details on 


your RISK-FREE 90 Night Trial! 
Address, 

City. State Zip 
Evening Phone ( ) 


SELECT COMFORT}! 


CORPORATION 


9301 75th Ave. N., Minneapolis, MN 55428-1003 
1 Select Comfort Corp. 1994 Dept 23591 
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ENVIROLET. 


Composting Toilet Systems 
Advanced Waterless & Low Water Models 


The environmental, sanitary, odor-free answer for cottages, 
cabins, homes & industry. Call for free information 


SANCOR" 


140-30 Milner Ave., Scarborough, Ontario, Canada MIS 3R3 


800-387-5126 


CANADA1-800-387-5245 


CABLE TV 
DESCRAMBLER LIQUIDATIO 
FREE CATALOG! 


Hamlin Combos $44, Oak M35B $60 (min. 
WEST COAST ELECTRONIC 
For Information: 818-709-1758 
Catalogs & Orders: 800-628-9656 


WOOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write. 
Charmaster? 
307 C. 2 W. 


2: HWY 2 W. 
GRAND RAPIDS, MN 55744 


a 


HOW-TO 
BOOKS! 


Discover one of the 
most bizarre collec- 
tions of paperbacks, pamphlets, industrial refer- 
ences on incredible plans, lost secrets, and forgot- 
ten events ever assembled! Write for a catalog! 


1945 LeJay Manual - Build arc welder, electric 
scooter, 110 volt alternator, spot welder, windmill, 
more! 5Odifferent plans! Bargain! No. 20013 $6.95 


Whiskey, Brandy & Cordials - 1937 Industrial 
handbook secrets of making hard liquor. Large 
batch recipes, aging secrets, still diagrams! Secrets 
you're not supposed to know! No. 20935 $9.95 


Do It Yourself Vacuum Forming — Build all the 
equipment you need to make signs, models, props 
and much more. Money Maker? No. 1308 $9.95 


Builder's Molding & Casting Handbook — 
Mold and cast everything except metal. Make 
| props, masks, fake bottles, all the secrets. Hot 

seller! High quality! Unusual! No. 1328 $19.95 


| Build a Working Solar Cell - Build a real working 
works! Great science fair project! No. 819 $4.95 


1001 Formulas - The Laboratory Handbook for 
the Experimenter — Reprint of 1920 handbook of 
experiments for 

do-it-yourselfers. 
No.20811 $8.50 


Tesla's Experiments 
with Alternate Cur- 
rents - 1904 Tesla 
lecture on his high 
voltage experiments. 
Rare! No. 4392 $9.95 


Secrets of. Lien eren 
Generators - New book 
| on building static elec- 
| tricity machines: Van de Graaff, dirod, frictional, & 
more. Rare high voltage secrets! No. 20900 $8.95 


1934 Shortwave Manual Secrets of old shortwave 
sets! Diagrams, phase tips. New added chapter 
on building solid-state versions. Large 260 pg pa- 
| perback. Incredibly good! No. 4643. $15.95 


Build Your Radio Receiver — Detailed how-to 
manual from 1924! Crystal sets, regens, super-hets! 
Rare text back in print! Get one! No. 20951 $8.95 
Speci the books youwant. Send 
check, money order, Visa, 
Mastercard. Shipping & handling: 
75¢ first book, 25¢ each addi- 
tional. Money-back guarantee. 


cell. Not all that efficient but very low cost. It really | 


. BOWFLEX 
Superior by Design 
to give you a better workout. 


Call for your Free comparison Video and find out why! 


1-800-BOWFLEX 


(269-3539) 


If you are comparing home strength 
exercise machines and you haven't 
seen Bowflex's free video and 
brochure, you should call 
1-800 BOWFLEX right now. 


The Free Video you will receive will compare 
Bowflex to the competition head to head. 
You'll see that workouts with Bowflex can 
be faster. And you will find out why 
Bowflex can give you a better workout, 
with better form than other machines. 

OR WRITE: 
BOWFLEX - 
2200 NE 65th Ave., 


You'll also see that Bowflex is more effective, < deer] 


costs less, and is backed by a lifetime warranty. 
Call now and get the facts. 


BOWFLEX different by design...for better results. 


* On approved credit 


Revolutionary "2-in-1 


Get Your Specialized Associate Degree 
or Career Diploma at Home in Spare Time 
Now without classes and 
with no previous experience, you 
can train for a money-making 
Send for 


f 

you most. See how easy it is to train 

at home for a new career or job P 
advancement. 


International Correspondence Schools | 
Dept. APCS24S, 925 Oak Street, Scranton, PA 18515 | 


Write for your copy of Lindsay’s 
new Technical Books catalog 
and see for yourself what you've 
been missing! Send $1.00 (US & 
Canada) or $4.00 foreign air- 
mail. Well send your catalog 
immediately! Write today! 


CATALOG 
TODAY! 


ide: TECHNICAL BOOKS! 


IPO Box 538-WV6, Bradley IL 60915 1 
Isedh books geroni ve | 


enclosed a dollar. 
Name 
] Address 


City. St Zip. 
e — uum mum mum Uum mum uum Gum Uu 


THIMMERHR/ 
MOWER, 


Takes the place of both your hand-held 
Estee ie bladed mower! 

The DR® TRIMMER/MOWER 
rolls "light as a feather" on two 
BIG HEELS TRIMS d 

easier, better, more precise] 

than hand-held trimmers. Plus 


dull. Perfect for ALL mowing _/ 
and trimming around smaller »// 
jes, vacation 


Vand 30-Day Risk-Free Trial. There is no obligation. 
{Name 
1 Address. 


' City. State, ZIP. 


! To: COUNTRY HOME PRODUCTS, 
L Per Rond, Bex 99, Charlotte, VT 


445 


L. — ©1904 CHP, inc. — 


Infrared Beam. —— 


Pre-programmed 25 
button key pad allows 
you to operate TV, VCR 
and Cable Box without 
using three different 


remotes. Trigger Action with 


advanced technology, 
gives you up and down 
channel changing at the 
“pull of the trigger." 


GUNVERTOR, the world's only 
3 in 1, trigger operated 
channel changer that controls 
any TV, VCR or Cable Box and 
comes with a 100% money- 
back guarantee. 


1-800-644-4445 


Order 
Today! 


369.55 


Check, money order and all major credit cards accepted. 


Ingenius Ideas Inc. P.0. BOX 16795, Kansas City, MO 64133 


MELT METAL! 


Set up complete foundry! Build a low-cost, high-temp 
furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete plans, how- 
to, & secrets! Highest quality how-to books, new and 
old, show you how! Write for a complete catalog! 


POUND IRON! 


Blacksmithing and forging manuals, books, plans, 
projects, and much more! Write for a catalog! 


BUILD MACHINES! 


Build a metal cutting lathe, shaper, milling machine, 
sheet metal brake, bandsaw, more! Learn to restore 

machine tools, spin metal, more! Build 
one-lung gas engines, Stirling & 
steam engines, more! Build tools, 
shop accessories, more! Build a 
complete metalworking shop! 
Low-cost! Incredible! Write! 


Write fora 


The amazing walk-behind brush cutter! 


The DR’ FIELD and 
BRUSH MOWER 


CLEARS & MAINTAINS meadows, pas- 


areas with ease. CUTS tall grass, weeds, bram- 
bles, tough brush and saplings up to 1" thick. 
CHOPS/MULCHES most everything it cuts. 
Leaves NO TANGLE of brush to pick up like 


woodlots, walking paths, or 
any area you only 

want to mow once a 

month or once a 

season! 


WIRELESS Driveway Alert™ 
Sensor detects 


Workshop 
12 oos in One! 


js and 
raton engine 
30-foot hose. gs 
#157159 


Solar Security Light 
HOME GUARD' solar 


CATALOG! Shipping not included. 
H 
MP Send $1.00 for your personal 
copy of our giant metal working 
catalog! Learn secrets and skills 
mou never thought possible. Hun- 
dreds of guaranteed quality books! You'll be amazed! 
Write fora complete catalog TODAY! Do it NOW! -----2---£22- 
i xim omm em me] | Please mail this TODAY for complete FREE 5 
7 sMetalworkin Books 'DETAILS of the DR® FIELD and BRUSH MOWER 
[| J | lincluding prices, specifications, and "Off-Season'! 
Box 538-ETD, Bradley IL 60915 ISavings now in effect. There is no obligation. 1 | | Name. 
Send a Technical Books Catalog! $1.00 is enclosed! || [ i | “Address 
[mn [pem H 
pes pes Sue ZR $| 0v Sut — Zn .— 
: COUNTRY HOME PRODUCTS, 


I , Dept SAEI 
p Boro Feny Road, Charlotte, VT 05485 y 


Kay meme SEND TO: NORTHERN, 
P.O. Box 1219, Burnsville, MN 55337-0219 


Make $25 to $100 per hour 


Yes, it's really possible by making and 
selling bright, colorful Badge-A-Minit 21⁄4” 
buttons. Buttons are proven money-mak- 
ers at fairs, flea markets, conventions, or 
anywhere people congregate. They're 
fast and easy to make with Badge-A- 
Minit and inexpensive! 
Badge-A-Minit, Dept. PS394 

Box 800, LaSalle, IL 61301 

Phone: 1-800-223-4103 


O Send me your FREE color catalog 
C Rush me a Starter Kit. | am enclosing $29.95 plus 
$4.25 shipping (IL residents add $1.87 tax) 


O Check/M.O. O visa C MasterCard [O Discover 
Credit Card # 


Exp. Date 


Name 


WATER WELL 
DRILL KIT 


Thousands of happy 
gardeners and homeowners 
have discovered the Hydra- 

Drill secret. They drilled 
their own wells and their 
gardens prove it! You 
can, too. Call or write us 
today and we'll send you 
à big, free package of 
information about 
drilling your 
own well 
with the 


Gal Toll Free 
1-800-333-7762 


for Operator Cea 


7494 Anderson Road 
Opelika, AL 36802 

LI YES! sendthe FREE INFORMATION PACKAGE. and the 

lostrated guide HOW TO DRILL YOUR OWN WATER WELL. 


Address 
City 


State 


Zip 


Phone L ) 
MONEY BACK GUARANTEE 


f 


Save on Cable rental fees! 


CABLE TV 


DESCRAMBLERS 
WE'LL BEAT 
ANY PRICE 


JERROLD-TOCOM-ZENITH-HAMLIN 
OAK-PIONEER-SCIENTIFIC ATLANTA 
* 24 HOUR SHIPMENTS! + QTY DISCOUNTS! 
MASTER CARD * AMEX * VISA * C.O.D. 


1-800-284-8432 


Have make and model number of 
equipment used in your area ready. 
All Shipping & Handling Fees at Customer's Expense. 


CABLE WAREHOUSE 


10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
(NO FLORIDA SALES) 
theft of 


PAINT REMOVAL 
and SANDING TOOLS 


€ POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

© STRIPS 1 SQ. FT. IN 15 SEC. 


5344 SANDER VAC" 


© FOR DUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


SNO EON 
*Reiae B 


Tw = s 
i Lehman's, Dept. 1-GDD, Box 41 
Kidron, OH 44636 (216) 857-5757 


GEODESIC -~ 
DOMES 


* Dome Home Kits. 

Finest materials, pr 
Send $15 for beautih 
accessories & prices. idoneyback Gi 
GeoDomes MoopWonks 


FREE?! 
World's Largest 
Discount Catalog 


mummumm$ 


Mans 


Business Profiabiloy Booklet $2.00 
66-Minute Demonstration Video $10.00 
Mastercard or Visa Accepted 


*Shown with optional trailer 


Wood-Mizer Products, Inc. 
8180 West 10th Street Dept. E73. 
Indianapolis, IN 46214-2400 


SINGERS! VOCALS 


"Demo/Info Request 
2489 Ext 60 


Buy Direct and Up To 50% 


Catalog 
Pricing! S 


1-800-462-9197 
| Bargain Books 


| [ Save up to 80% on publishers’ overstocks, 
remainders. Thousands of books, from 
vu best sellers to rarely seen titles. 
lence, Do-It-Yourself, Photography, His- 


tory, Biography, Fiction—over 4 
I areas. Weite for FREE CATALOG. 


LHamilton Box 15-920, Falls Village, CT 06031 
mL mm mus em mem sum mem mem mb M um 


CABLE EQUIPMENT 


Jerrold « Zenith « Sci.Atlanta « Pioneer « Oak 
& MORE! OUR PRICES ARE BELOW WHOLESALE! 


„i CABLE MASTER 
1-800-480-9888 TOLL FREE 


(No California Sales) 


Diver 


lione 


subject 


FITS UNDER BOX 
SPRING AND 
MATTRESS 


DUSTPROOF 
UNDERBED 
DRESSER 


REPLACES 
CEDAR 
CLOTHES 
PROTECTORS 


7 to 16 


SELF CLOSING DOORS ` DRAWERS 


FROM $139 


1-800-782-4825 


PUT A DRESSER UNDER ANY BED 


FREE CATALOG 


| FoR 26 eASy 

| WAYS to heLp 

gave tHe 
e€^EYTH CALL 


(-800-t990- 8887. 


CABLE TV 


DESCRAMBLERS 
Best Prices in the U.S.A.! 
Guaranteed to Work! 


WE WILL BEAT ANY PRICE! 


JERROLD PANASONIC 
SCIENTIFIC ATLANTA PIONEER 


The Newest & the Latest 


DMTB-A - all Jerrold Impulse & 
Starcom series 
SA3-DFA -all Scientific Atlantas 
incl. 8536, 8536+, 8580, 
Drop-field 
- all Pioneer systems 
ALSO 
FTB3, SA3, TZPC145G 
FAST SHIPMENTS 
30 DAY MONEY BACK GUARANTEE 
FREE CATALOG & INFORMATION 


1-800-772-6244 


MF: 9-6 EST 
U.S. Cable TV, Inc. Dept.: KPS034 
4100 N. Powerline Rd. Bldg. F-4 Pompano Beach FL 33073 
NO FLORIDA SALES! 


PN-3A 


THE BEST BUYS IN SPIRAL STAIRS! 


VICTORIAN 
a r 


METAL 


*F.0.8. Broomall, PA 


EASY-TO-ASSEMBLE-KITS (Meto! 


Kits in stock for immediate shipping or pick-up) 


NOW! SHOWROOM/WAREHOUSE LOCATIONS IN: 


Broomall, PA (61 
Pomona, CA 
Sarasota, FL (8) 
Houston, TX (71 
Chicago, IL 

Stamford, CT 


From the Leading Manufacturer 


of Spiral Stairs 


(909) 598-5766 


(708) 952-9010 
(203) 325-8466 


For 4' Diameter 


(Hts. 8/07. 
8 81/27 


Other Diameters, floor-to-floor heights, ond Welded Units available, Made in the U.S.A. 


0) 544-7100 Specify: Metal 


Name 


Call or Write for Free Color Brochure: 
Toll Free: 800-523-7427 Ext. PS34 The Iron Shop. 
Dept PS34, Box 547, 400 Reed Rd., Broomall, PA 19008 


Ook Vicorion 


3) 923-1479 


3) 789-0648 Address 


City 


Stote_ Zip. 


MasterCard * Visa * Amex * Discover 


THE IRON SHOP. 


The Iron Shop 1993 


Classified Opportunity Mart 


Continued from page 103] 
SONG WRITERS 
OFMS WANTED FOR NEW SONGS. Ap- 


raved Songs Recorded. Free Information. Tin 
an Alley, Box 7438-PS, Sarasota, FL 34278. 


STAMP COLLECTING 


0 Different Selected United States Stamps. 
nly $1.00. Tom Roush, PO Box 1706-M, Willis, 
X 77378. 


000 STAMPS, $2.95. Guaranteed Worth Over 
30 at International Catalog Prices! All-Different. 
5 Countries! Money Back. Other stamps to buy 
"return. Kenmore, OM-918, Milford, NH 03055. 


REE UNITED STATES PRICE LIST, $3.00 Gift 
ertificate, DISCOUNTED APPROVALS, 
ORNETTA, POB 1509-S, Lake Placid, FL 
3852. 


REE DISCOUNT PRICE LISTS, IVA, BOX 197- 
, HANFORD, CA 93232. 


enny Stamp Approvals, Regardless Catalog. 
loster 18289 Bunny Drive, Jamul, CA 91935. 


00 Spectacular Stamps-25 COUNTRIES. 
1.00. Plus fantastic reasonably-priced approv- 
s!! NeoTrends, SC94, Box 982F, Toronto, Can- 
da M4Y 2N9. 

; 


FREE GIANT BARGAIN STAMP CATALOG. 

FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 

STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN STAMP * 
COMPANY, INC., DEPT. E34PS, JAMESTOWN, 

NY, 14701-0019. 


TELECOMMUNICATIONS 


Now, Your Own 800 Number, as low as 20 
cents a minute. 1-800-226-2666. 


TELECOMMUTING: Work from your Home! 
New Switching Device for Phone, Fax, Answer- 
ing Machines. Up to four devices on a single line. 
$69.00 base price. 1-800-2-COCOON; 
1-800-226-2666. 


TOOLS & MACHINERY 


BOLTS, TOOLS, WHOLESALE, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


4' Metal Cutting Lathe $125.40. Taig, 12419 


Nightingale Lane, Chandler, AZ 85249. 


LATHES 


“STARTING AT S390. 
==] “MILLS -METALS -BOOKS 
JA) PRECISION INSTRUMENTS 

Catalog 5200 

(S13) 322-8562 
CAMPBELL TOOLS COMPANY 
2100-P Selma Road - Springfield, OH 45505 


IETALS «»*Steel e Aluminum *| 
Bronze * Brass + Copper Tube 
Catalog $1.00 800-872-6500 


BOX 536-PS + HURRICANE, WV = 25526 


WATER PURIFICATION 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


SHOP AT HOME 
LOVE 
TO SHOP 
BY MAIL? 


Don't miss POPULAR Science's 
April issue if you love the fun 
and convenience of catalog 
shopping. Our new Shop at 
Home section will feature 
catalogs you can order from 
many of the country’ 's most 
exciting and successful mail/ 
phone order merchandisers. 


CATALOG 
ADVERTISERS 
call for rates: 


(212) 779-5332 


each 4.5 million readers every month with an ad in Popular Science Classified Opportunity Mart. May '94 issue deadline (on sale April 12th) is February 11th. Rates: 
13.00 per word. Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $725.00 per inch. Payment with order, or charge your Visa, 
lasterCard, American Express, Discover Card or Diners Club account (give number and expiration). Advertisers using box number in ad must furnish name and street 
ddress for our records. Send order and remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 
00-445-2714 ext. 5163 or 5132. FAX # 212-779-5568. 
‘opular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All 
rders are subject to the applicable rate card, COS OCT ne Onan pct egent Ne eee 


Randi Cohan, Paul Walker, Classified Advertising Representatives 
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CABLE TV DESCRAMBLERS 
CONVERTERS | 


AT UNBELIEVABLE PRICES 


JERROLD 
OAK * HAMLIN 
ZENITH 
PIONEER 


SCIENTIFIC 
ATLANTA 


= c4/1(800)950-9145 


1470 OLD COUNTRY ROAD, SUITE 315 PO PLAINVIEW, NY 11803 NO NY SALES 


READY TO SHIP 
One Year 
Warranty 


Converters as low as 


3590 


TRUMARK WRIST-ROCKET * 


225 Yard Range! Folding 515. oo 
slingshot holds ammo in handle (d 
$15.00 buys slingshot, 70 rounds of white 


Tracer® brand ammo, and extra band assembly. 


6 


snor 
REPEATER! 


Semi-automatically shoots 
six shots in rapid-fire-succession. 
12" barrel shoots bands up to 30 feet 

Black plastic stock with rotating starwheel 


With 12 
$ 12 95 magnum 
. Powerbands 

POSTAGE PAID: SEND 

CHECK OR MONEY ORDER TO 


TRUMARK 
1835 38th Street 


BOULDER, CO 80301 


CABLE TV 
DESCRAMBLERS 


Converters & Accessories 


SAVE MONEY! OWN YOUR EQUIPMENT 
i You now have a 
| choice to own your 
| cable equipment to 
access all premium 
and basic channels 
We offer the lowest 
prices on all major 
s — brand names includ- 
ing Zenith, Jerrold, Scientific Atlanta, Tocom, 
and Pioneer. Free 30 day trial period and 1 
year warranty, So, if you are tired of the rising 
cost of Cable 


CALL FOR YOUR FREE CATALOG TODAY. 
Add-On Cable Company 
800/334-8475 
AMEX/VISA/MASTERCARD/COD 


MAKE 1994 A TICKET FREE YEAR... 
100% LEGAL RADAR & LASER JAMMERS! 
| NEW! ie p | 


$199 


+$10 S/H 
Barrier-LSR™ $199 . s10 sm 


* LASER JAMMING 


ECLIPSE Radar Jammer 5199- mean 


TO ORDER CALL 


(800) 732-0044 


DISTRIBUTORS 


Mini Car You 
Parts. Fast, Fun. 


To Build, Complete 
1 Seater Plan Set Is Only $12.95. For 2 
Seater or Pickup Plans Add $5.00 Each. 
Il Three For Only $19.95 And 
Free Issue of Bikecar News! To 

d Check or MO, Card Orders 


send w:BIKECAR CORP. Plan Dept. 


PO Box 72, Ocala, FL 34478 


The Portable Sawmill. 


The "affordable portable" 
one man band sawmil. 
Weighs only 45 lbs. Cuts 
20" diameter logs into 
lumber. Minimum 1/8" to. 
maximum 9 thickness. 


Prices start at $1299, 
Wrtt or cal for tree 
brochure. 


845 Wobum Street, Dept. PS-to P i) 


Wilmington, MA 01887 


UP TO 80 POUNDS THRUST! 
9 USING SIMPLE MATERIALS! 
€ FOR JUST PENNIES APIECE! 
Homemade rockets go together quickly Use 
homemade fertilizer charcoal fuel. Models 
{is thousands of feet? Speeds to MACH T 
Write tor our cata 
ti 


Tester AND feach 
homemade ros 
material vou 


Dept. PST, THE TELEFLITE 
‘ATION, 11620 Kitching, 
Moreno Valley, CA 92387 


Build the World's Most Energy Efficient 
And Environmentally Sate Home 

Up to 70% energy savings. R-28 Dome Build- 
ing Kits from $7,060. Perfect for the owner- 
builder. Build in any climate. Fireproof, low 
maintenance, concrete exterior. Ultimate 
resistance to termites, deterioration, hurri- 
canes, earthquakes, & tornadoes. Choice of 
plans. 471 to 3,171 sq. ft. 

Free brochure or send $8 for a Planning Kit 

American Ingenuity 
3500-P Harlock Rd, Melbourne, FL 32934 
407-254-4220 


AMAZE YOUR FRIENDS!! 
Shoot balls HUNDREDS OF FEET IN THE AIR! Great 
at partes, picnics, for fun, or just for the boom! 


Tire sizes availabe: 


TENNIS BALL 

Forumer’ RACQUETBALL 
.00 

PLANS $5.95 EA. 


SEND TO: 

MASTER PLANNERS 
PO BOX 1563 
EASLEY, SC 29641 


SPECIFY SIZES 


COMPUTER 
I BAD CREDIT 
INSTA T kY 
J iss tons of years of AAA croct in jour credit fi 


“OVERNIGHT™.100% Legal 


WATER BALLOON LAUNCHER : 


ONE or THREE-PERSON 
£ Three Sizes: 

90 yd ~ $10.00 

120 yd - $12.00 

180 yd - $14. RY 


os Manit nerast Monay Oa -No C00 
Eee vene Ser oy bat Quemar 

C. X. BLASTER CO., INC. 

13218 Jessica Dr., Spring Hil, FL 34609 1-800-441-104 


ME! 
If you rent video tapes they're 
jamming you too. 
ying back rented movies. you will no 
annoying flashes, streaks, jitters. This is caused | 
by copy protection jamming embedded in the | 
video. The MVE2000 will spot and completely 


eliminate Macrovision and all current cepy 


protection giving you a crystal clear picture. — | 


etely automatic no adjustments, 


state of the art. $59.95) 


Add $5.00 Si 


1-800-967- 


603 
402-553-3266... 


ATT 


lica 


z 


643 N, 98th St #254 Omaha, NE 68114 
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ost Powerful 


PISTOL CROSSBOW 


Available—Now on 
P SALE! 


Shipping 
FEATURES: -Target included 

Diecast Gun Body - 5 Alum.-Tipped Bolts 
Polyester String - Suspension Steel Bow | 
Adjustable Sights - Spare String @ $5 | 
EZ-Hand Cocker - Spare Bolts (12 Pk) @ $7| 
'orimmediate delivery send check or money order. | 


RDS CO., 
56 Colony Ln, Manalapan, NJ 07726| 
'HARGE IT! or C.O.D. | 

BS) 908-431-4334 FEO) 
[_Sattaton Guranteed | 


Satisfaction Guare 


$99.” 1 g00-228-7404 


3250 Hatch Rd. Sulle te Cedor Park, TX. 78613 


Money Back Guarantee 


-800-535-1843 


OWEST PRICES!! Quantity Discounts! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA SSS SAT 10-2 CST 


oasa have MODEL used in your area when calling, 


CNC Concepts Inc 
PO Box 49503-PS 
MPLS. MN 55449 


'all us Last 
ind Save ! 


CABLE TV 
Converters & Descramblers 
* Oak 

*Jerrold *SA 

* Zenith * More 
tolerate unbearable, monthly 
fees when you can buy for less 


-Yisio! 


* Tocom 


Wh 
cable 


T.V. BOXES 
CONVERTERS / DESCRAMBLERS 
Why Pay Rent 
Call for FREE Catalog 


1-800-972-2779 


FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 
Ft. Lauderdale, FL 33334 


Ei Cb v pescramaree G lle 
We offer o full ine of original ond ahermorkat 
 descromblars for . Pioneer, Zenith, 


CALL 800-487-2225 


LLLI 4333-3 


1-800 (228-7404 


& 
Nos 


NU-TEK 


ELECTRONICS 


3250 Hatch Rd. Suite 1 C- Cedar Pork, TX 78613 


GEF 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 


Gault, Inc. 


mn 


EYLESS ENTRY 


HIGH SECURITY 
DOOR LOCKS 
NO KEY 
CONVENIENCE 
Made in the U.S.A. 
ALL 
MECHANICAL 
1" DEADBOLTS MOD. LT 8102 
DEFY FORCIBLE ENTRY OR 
AUTOMATIC LOCKING DEADLATCH 
4 OR 7 DIGIT COMBINATIONS 
EASY INSTALLATION 
CALL (407) 465-7400 / FAX (407) 461-1050 


3048-PS INDUSTRIAL 33rd ST., FT. PIERCE, FL 34946. 


Plazac Sales, Inc. 


JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


YOU... 


00 

Suite 500 

> Bellingham, WA. 68226-3529 
Orderline or Fax: (604) 436-5657] 


[WE DARE 5155043 more imensa experince tap a) 


* ONE YEAR WARRANTY ON ALL 
PRODUCTS. 


X Buy 2 SAVE 10% ON SECOND 
UNIT. 


*k EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


*k FRIENDLY, COURTEOUS 
SERVICE. 


TKA 
ELECTRONICS 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 


PROTECTION FOR: 
STARTING AT Cars, Trucks, RV's, 


Docks, 


Length, Withstands High Winds, 
E & Heavy Snow. 


Ship to Your 

ox DEALERS & EXPORTERS WELCO 

CALL Toll Free 1-800-932-9344 | Ext. 
203-781-8000 4 227 
203-781-8005 


Exfl. 30 DAY MONEY BACK GUARANTEE! 


INSTANT GARAGES 
ALL WEATHER SHELTERS 
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NOW! A Galaxy of Savings 
Oe GET RID OF ENDLESS 


MONTHLY EQUIPMENT 
RENTAL FEES! 


Owning your cable 
equipment saves you 
the high cost of 
monthly rental 
charges, and gives 
you complete control 
of your TV. 


We have the Best in 


Everquest * Panasonic ¢ Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle + Hamlin * Tocom 


1 800 624-1150 


- 
pr 
La - 


875 S. 72nd Street * Omaha, NE 68114 


Order your FREE catalog today! 


*Descramblers g 


*AII Makes & Models 
*Quantity Discounts 
*30-day Money Back Guarantee *Best Warranties 
Show Time Cable COD 
643 N 98th St STE 260 MasterCard 
Omaha, NE 68114 Visas Amex 


1-800-643-4258 Discover 


00 A DAY!. 


A COVERT” MAKE 90 SECUMTY CONSTAR 


Build a SAFE Helicopter || 


NIGHTSCOPES 


INTERNATIONAL 
Lowest 
Prices 
nthe. USA InStock For 
Immediate 


Delivery 


NEW! 

* Direct Factory Importers. m 
* One Year Warranty 

+ Factory Service 9 
* 30 Day Money-Back Guarantee 


Free Catalog: Call 1-405-323-6201 
PO Box 8, Clinton, OK 73601 
Fax:405-323-6601 


CABLE BOX 


WHOLESALERS, INC. 


BEST BOXES 
BEST PRICES 


Immediate 
Shipping 
COD's 


Satisfaction Guaranteed 


FREE Catalog 
Call Now 


800-841-7835 


Out publication gves you the 
Sure fre method know to dete 
ita homebuit helicopter desgn 


CABLE DIRECT 


Now you ean nen oy 
tayorte cab TV progammng 
SAVE 100s EVEN 000% on premium 


CABLE TV EQUIPMENT, 
Converters» Descranble «Fils 


MODERN ELECTRONICS 
1-800-906-6664 


MONEY 
GUARANTEE 


LAND & SEA * P.0, Box 96, North Salem, N.H. 03073, 
(800) 486-3018 or Fax (603) 329-5036 


UE- SHIFT 


AUTOMATIC SHIFTING PROPELLER: 


* CABLE T.V. BOXES - ALL TYPES «| 
* LOW PRICES - DEALER PRICES » 


ACE PRODUCTS 


ot IZ ure c 
JM. Ideas, In 


PO Box 16159-Dept P » Columbus OH 4321 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


max ATV 


6 wheel drive 


passenger 
models 


Cal Toll-Free 1-800-255-2511 


(Fr ywhere in the 


U.S. or Canada) 


Re Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


Practical Solar Vehicle 
in use today as island. 
transportation or 


ibd yousanayorssuccoveemaoa sre 

aay 
on bird calls, sport calls, or: 

‘neighbors! Only 34.95 «m. 


A 
all today: (415)-750-0592" 


Informative, Entertaining. Approximately 30 minutes 


$5.95 + $ 


Buy Factory Direct Build ityourself! 
16X31 * 25X 47 
35 X 55 ° 50x121 


800-888-4606 5 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and OXYGEN fro 
water. Generator uses solar cells. Plans and K 
$15.00. Prairie Power, #194 Southpark Villag 
3803 Calgary Trail, Suite 1331, Edmonton, Al 
T6J 5M8. 


WIND/SOLAR ELECTRIC SYSTEMS. Electr 
Tractors. COMPOSTING TOILETS. Propan 
Refrigerators. Solar Cookers. Grain Mill 
Efficient Lights. Catalog $4. KANSA 


WINDPOWER, R 1P, Holton, KS 66431 
913-364-4407. 
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ALTERNATE ENERGY (Cont'd) 


FREE HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA 
Alaska. Used worldwide. Heat shops and other buildings. 
» Forge, loundry, and other uses 
Send $5.00 (relundable) for de: 
tailed information & order blank 
for plans for burner, heater unt 
and foundry furnace 
Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 


140,000 BTU MT 59442 


IANT SOLAR PANELS $44.00! Catalog 
3.00. QUAD ENERGY, P.O.Box 690073, 
louston, TX 77269. (713) 893-0313. 


EE ENERGY! Fuel-Less Motors and Gen- 
rators! H&A, R2EPS Bowling Green, MO 
13334-9350. 


IMAZING ELECTRICAL GENERATOR Runs 
in own power. Plans $19.95. MEGAVOLTS, P.O. 
OX 312, Dover, PA 17315. 


EW! BUILD AMAZING LIQUID PISTON 
NGINE from pipe fittings. Easy Plans. Free 
information. ABCO, Box 306-S3, Seminary, 
S 39479, 


EL OF THE FUTURE, DETAILS, Starlock, 
14 Avondale Ave., Box 83003, Bramalea, On- 
lario Canada L6T 1HO. 


ree Energy Systems. Great catalog! $2. 
WFrench, POB 2010(FRPS), Sparks, NV 
19432. 


is Refrigerators: New, Economical. Also 
lervel repair parts, Gas Lights. MAINE GAS 
REFRIGERATOR, Box 43, Burlington, ME 
417. (207) 732-4119. 


JEL-LESS ENGINE, not solar, not wind. Uses 
air! $5-info, FREE-POWER, Box 


b9, Clyde, Alberta TOG OPO. 


ARTS & CRAFTS 


"GETTING Started In Stained Glass" $1.00. 
Ihittemore, Box 2065X, Hanover, MA 02339. 


IMASTERPIECE REPLICAS of 19th Century's 

greatest Oil Paintings, Museum Collections, 

Handwork like, touchable Brushstrokes, starting 

($9.95. Details $1.00. Linmark, Box 102003, Ft. 
orth, TX 76185. 


ASTRONAUTICS 


0 ANTIGRAVITY METHODS! "FREE ENER- 
GY” GENERATORS! 200 UNCONVENTIONAL 

ECHNOLOGIES! AMAZING ARCHIVES 
|CATALOG! Send $2: Rexco, Box 19250, Jean, 
INV 89019. 


IHOVERBOARD TECHNOLOGY IS HERE!!! 
Plans for magnetically-levitated board and busi- 
ness opportunities: $15. HOVERTEC, Box 
115413, West Palm Beach, FL 334: 


AUTO SUPPLIES & EQUIPMENT 
ILTERNATOR Generator Rebuilding Book. 


lown your dream car now! Send $3. Doorstep 


RNMENT SEIZED Vehicles from $100. 
Fords. Mercedes. Corvettes. Chevys. Surplus. 
[Buyers Guide. (1) 805 962-8000 Ext. S-20025. 


FUEL ATOMIZER 2000. Famous, small and 
{doubling gas mileage for many. Save gas and 
learn money. Costs less than $150.00. Guaran- 
teed. Free Information, call: 800-647-1771. WY- 
[OMING INSTRUMENTS-A NAME TO BE 
ITRUSTED. 


CORVAIR 


Over 10,000 new, used & 
performance parts in our 
500 pg. illustrated catalog 


mies pushed- $4.00 lin USA 


CLARK'S CORVAIR PARTS,INC. | 
Rt 2.Box Ps, Shelburne, Ma. 01370 
H M 


DRUG SEIZED Mercedes, Fords, Porsche 
Vans, Trucks, houses: Seizures, Box 51488- 
Ontario, CA 91761. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AUTO SECURITY — $25. FLASHING LIGHT. 
DISABLES ENGINE. SIMPLE INSTALLATION. 
JGTECH, Box 83111, San Diego, CA 
92138-3111. INCLUDE 3x5 WITH CAR MODEL 
AND SHIPPING ADDRESS. 


AVIATION 


BOOMERANGS! HI-TECH DESIGNS. Amazing 
Science Project Fun. . . Returns! FREE Catalog. 


Man, 1806-2 N. 3rd., Monroe, LA 
71201-4222. 


AIRBOATS - Hovercraft - Airdrives. Propellers, 
Engines, Plans. Catalog $5.00. Arrowprop, Box 
610P, Meeker, OK 74855. 


owen? Rescoren Canas 
emm) 


SEND $10.95 
+ $2.50 S/H te: 
FOLDING FIGHTERS 
P.O. BOX 814051 
DALLAS, TEXAS 75381 
THE DEFINITIVE — [LINT dnd 


PAPER AIRPLANE KIT P'TIT 


BEER & WINEMAKING 


WINEMAKER—BEERMAKER: Free Illustrated 
catalog of supplies. Semplex, P.O. Box 11476H, 
Minneapolis, MN 55411. 


FREE BEERMAKING BOOK Catalog. Finest 
ingredients, fast service. Make rich beer without 
additives or preservatives. (800) 852-9545. SPI. 


CAR CARE VIDEO shows how to maintain your 
car. $24.95. Rural Citizen, P.O. Box 611, Rock- 
ville, MD 20848-0611. 


BEERMAKERS—Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 


33525, Seattle, WA 98133. 800-342-1871. 


WINEMAKERS-BEERMAKERS Free illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242 KRAUS, Box 
7850-N, Independence, MO 64054. 

Free Catalog. Brew quality beer yourself easily. 
Call Windriver Brewing. 1-800-266-Hops 24 
Hours. 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


BETTER HEALTH 


HERBS—YOHIMBINE, PAU D'Arco and others. 
Catalog $1.00 (refundable). Jude Herbs, Box 
563PS, Huntington Station, NY 11746. 


WATERWISE PURIFIERS . . . homemade dis- 
tilled. (800) 874-9028. Box 45982, Center Hill, FL 
33514-0459. 


PMS-causes, diagnosis, treatment, symptom 
management-16 pgs $4.95. 
Bypass. res, pre- and post-op 
care, home recovery, medical illustrations 16 pgs 
$4.95-Medical Information Service, 325 Mt. Ver- 
noh Ave., Marion, Ohio 43302. 


BINOCULARS 


HIGH QUALITY OPTICS. We have 
it all. FREE CATALOG—DAILY SPECIALS! 
INTERTECH 1-800-945-9103, MC. VISA. 


BOATS, MOTORS & EQUIP. 


BOAT KITS — PLANS 
EPOXY — FIBERGLASS — SUPPLIES — 250 
DESIGNS — 6'/70' — Powerboats — Sailboats 
— Hydroplanes — Tunnelhulls — Canoes — 
Kayaks — Dinghies — CATALOG — $2.00. 
BOOK "Amateur Boatbuilding" — $6.00. 
CLARKCRAFT, 16-7 Aqualane, Tonawanda, 
NY 14150. 


BOAT PLANS — PATTERNS — KITS — 
Unsurpassed selection. 168-page DESIGN 
BOOK — $4.00. GLEN-L, 9152 Rosecrans, Box 
1804/PS4, Bellflower, CA 90706. 310/630 6258. 


PATTERNS — 


MERCURY-FORCE-NEW 1992 OUTBOARDS 

WE SHIP. $2.00 HANDLING. SCOTT Mc- 
CULLOCH PARTS. ELECTRA, 610 MERRICK, 
LYNBROOK, NY 11563. 


BOOKS & PUBLICATIONS 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599. 


“The Message Given To Me By Extra- 
terrestrials" by Rael, 295 p. All life forms have 
been genetically engineered by Extra- 
terrestrials. Send $13.50 to U.S.A.R., P.O. 
611793, N. Miami, FL 33261 (PS) 


MAKE 
OL 
AT HOME! 


* PROVEN SCIENCE DESCRIBES 
HOW TO SYNTHETICALLY 
PRODUCE PRECIOUS METALS. 


+ 260 PAGE BOOK - EASY READING. 


+ STEP-BY-STEP DETAILS ON HOW 
TO CREATE NUCLEAR 
CHANGES OF ELEMENTS. 


+ TESTED IN 
UNIVERSITY/GOV'T. LABS. 
= CONCLUSION OF 
4-YRS RESEARCH. 


* LEARN THE SCIENCE OF 
THE NEXT CENTURY! 


* 30-DAY RISK FREE GUARANTEE! 


$69.95 * $3.50 S/H, CHK/MO 
DISCOVERY PUBLISHING 


AUTHORS WANTED 


Leading subsidy book publisher seeks 
manuscripts of all types: fiction, non- 
fiction, poetry, scholarly and religious 
works, etc. Send for booklet P-40 

New authors welcomed. Vantage Press, 
516 W 34 St., New York, NY 10001 


POLICE TRAFFIC RADAR: Concepts, Capa- 
bilities, Limitations. Booklet $6.98. Jim Cline, 
1435 Atlantic Drive, Columbia, SC 29210. 


BUSINESS OPPORTUNITIES 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, CA 
95037. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000. Free re- 
corded message: 707-448-0270. (JG6) 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS 
SUPPLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


$225 DAILY "CHROME PLATING" AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY, (FREE) information: Chrome, Box 2285, 
Waldorf, MD 20604. 


| EARN $60,000 YEARLY 


Repairing (not replacing) stone damaged wind- 
shields and plate glass. Learn how a 3 minute 
repair can earn you $1200/weekt 


MEM i s an 695-6224 | 


CRACK REPAIR 


OVER A FOOT LONG 


JUST LOOK AROUND YOU 


" Aha 8-007 Inc. gh 
BAM 1 (800) 347- -2820 


T-SHIRT PRINTING MACHINE 


\ anufacture professional 
N N N ‘and multi-color screen 
E printing equipment. 


Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


CATCO MFG. CORP. MIAMI, FL 800-869-6338) 


GIANT TV 


DON'T BE FOOLED BY IMITATIONS! 
Build the best giant screen projection TV for home or high 
fot with lenses and screens utilized by SONY, ZENITH, 
YLVANIA, and MAGNAVOX! Simple construction! Illus- 
ie clomatn PO pian, Id cl prs eto 
S2. . Money back guarantee! Earn $100, 


POLI-VISION GIANT Ww 
187 CYPRESS ST., THROOP, PA 18512, 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
- not replacing - 
Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. «Ft. Lauderdale, FL 33351 


PO BOX 67, WESTBORO,WI 54490 
| 800-689-7780 


ROULETTE PLA) 

TIME YOU PLAY. I'M AHEAD $18,000. FOR 

REPORT SEND $10.00-TO: R. PLUNKETT, 

#196, 1358 HOOPER AVE., TOMS RIVER NJ 
08753. 


20% GAINS EVERY 


$40,000 ON 1/3 ACRE! New hydroponics - inex- 
pensive, pleasant, practical! Free information. 
Planters, Box 681804, Franklin, TN 37068-1804. 


RECYCLE METALS, NO, NOT BEER CANS! 
Easy $458 weekly! Free information, Hornsby's, 
Box 681804, Franklin, TN 37068-1804. 
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BUSINESS OPPORTUNITIES (Cont'd) 


MAKE $15,000 monthly! The Perfect Business. 
Easy . 


$392.00 from sq. ft. plywood. (HUGE DEMAND) 
Revealing proof $1.00 (Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859. 


BE YOUR OWN BOSS 
Repair Cracked Windshields. It's Easy. Well 


Patented 


each you how to start and run yo 
ness. Keep all the money you ear 
Equipment. FREE valuable report 


CALL 1-800-321-2597 
GLAS-WELD S MS, INC. 


Box 5755-C * Bend, OR 97708 


$ 5000 PLUS MONTHLY $ 
FROM GOV'S BEST KEPT SECRET, THE 
DISABILITY CONSULTANT 


ADVANCED PAY, FREE TRAVEL & MORE 
FREE BOOKLET-CALL 


303-766-1111 
BOX 460058 + AURORA, CO 80046 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510. 


$1804 MONTHLY! Buy/sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546, 


MAILORDER MILLIONAIRE reveals money- 
wan secrets! Free exciting cassette. 
Powers, North 


TYPING—Hand Addressing. $500 Weekly Pos- 
sible! Write: National, Box 104—PS, Island Park, 
NY 11558. 


Distribute unique electronic product. 
facturer, Box 28307, Kenneth City, FL 33709. 


MAKE Rubber Stamps. Highly Profitable. Free 
details. STAMPER, POB 22809 (LLC), Tampa, 


d 


BUMPERSTICKER PRINTER. Cheap, simple, 
portable. Free details. Bumper, POB 22791 
(LLC), Tampa, FL 33622. 


$1,500 WEEKLY mailing our circulars!. . . Begin 
NOWI. . FREE packet! MESA-L1 Box 4000, 
Cordova, TN 38018-4000. 


MAKE homemade "how-to/opportunity" book- 
lots. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


RECORD VIDEOTAPES—A! Home. $5,000 
Monthly Possible. No Pornography. Free Details. 
Write: CMS Video Company, 210 Lorna Square - 
#163P, Birmingham, AL 35216. 


Dissatisfied? Be your own boss! ChT Cos. Inc., 
P.O. Bóx 030135, Ft. Lauderdale, FL 
33303-0135. 


2000.0 WEEKLY Beginners Dream. Mail- 

Order SECRET Pius Success Package. Free 
Information. PSI, 17610 Drummond Dr, Tinley 
Park, IL 60477-7346. 


ProSing Karaoke Makes $300 Nightly; You Run 
Show; Parties; Clubs; Equipment Sales; Free 
Report: 1-800-800-8466. 

Travel Agency— Start Your Own. $3870 No ARC 
Bond. Information. 800-926-5600 24 hours. Lim- 
ited computer offer. 


#1 MONEY MAKER Spare Time! No Selling! No 
inventory! Publicly documented seven week 
818.916 inconel Pe audio cassolo and Report 

reveal everything. Real Money, 333-PS3 SW 5th 
Street, Grants Pass, OR 97526. 


Never talk to anyone! ... packet! 
MESA-DFL, Box 4000, Cordova, TN 
38018-4000. 


IMPORT-EXPORT (. profitable worid- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. 
Mellinger, Dept. C2693, Woodland Hills, CA 
91367. 


TAKE CATALOG ORDERS. We drop-ship 3500 
best-selling specialty products. Lowest below 
wholesale prices. Immediate delivery. Spectacu- 
lar home business opportunity. FREE BOOK, 
TAPE. SMC, 9401 De Soto Avenue, Dept. 28-63, 
Chatsworth, CA 91311-4991 


EXPLOSIVE 900 OPPORTUNITY! 
$15,000.00 MONTHLY EARNING POTEN- 
TIAL. No investment. Details: BCD, Box 
820562-S, Vicksburg, MS 39182. 


DELAWARE INCORPORATION $195 inclusive: 
800-808-8881; fax 302-368-1059; SIMILEX, 
INC.; also—Eastern European business ser- 
vices. 


eee! 2000% PROFITS—in moi 
ing. Free information: Ca: 
{e506(P) Moms, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS. SELL 
FOR 2,000% PROFIT. Free information. 
GROWBIZ, Box 306-S3. Seminary, MS 39479. 


MONEY-MAKING. 
AND SELL'EM FOR BIG PROFITS. INSTRUC- 
TIONS $5. JOE SELDEN, P.O. BOX 5181, 
PORTSMOUTH, VA 23703, 


..Free Report!) Write: Ameriscrap- 
New York 13607-0127. 


$80,000 From One Acre! GROW GINSENG. 


HIGHWAY, SUITE 530, PORTLAND, OR 97223. 


OWN YOUR OWN BUSINESS. COMFORT OF 
YOUR OWN HOME. $50 AN HOUR, $2500 
WEEKLY. FOR BUSINESS PLAN SEND $39.75 
CHECK/MO TO FUTURES INTERNATIONAL, 
BOX 121012, NASHVILLE, TN 37212. 


$10,000 Monthly Taking Easy Snapshots! No 
Experience. , 1611 Crenshaw #2358, 
Torrance, CA 90501; 


Recorded Info: 


Make Big $$$—Protessionally Clean VCR's. | 
‘Anyone can by following easy instructions. We 

everything to start. Send $29.95 + $2.95 
S&H TO: BRUMBACH'S REPAIR CENTER, 367 
MARKET ST., SUNBURY, PA 17801. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers. Seizures, Box 
561488-YD, Ontario, CA 91761. 


JOIN HOME-WORKER'S ASSOCIATION— 
Get "Guaranteed Legitimate" hom 
employment offers! (Many Choices!) Write: 
Association—PS394, Alexandria Bay, New York 


13607-0250. 


BUY IT WHOLESALE 


Wholesale! Overruns! Freebies! 
Information (stamp): DDN. Box 20152-G, 
Femdale, Mi 48220. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614, Big River, CA 92242. 


PINES, HKONG!! Samples. Small lots. 


REPLACE ALL MODELS 
MONEY BACK GUAR. 

1 YR. WARR. FREE CAT. 

LOW PRICES - AVOID RENT FEES. 


1-800-243-3967 
SKYLINE SYSTEMS INC. 


Li 114 S. Euclid Ave * 
E panon cones SD 


* 
* 


experience 
Visa/MC AMEX C.O.D. Advantage Ej ics, 
Inc. 1-800-952-3916, 1125 Riverwood Dr., 
Burnsville, MN 55337. 


Cable/Satellite Descrambier actually “cleans” 
all picture distortions GUARANTEED. Send 


è 
i 
H 
3 


CABLE T.V. CONVERTERS Jerrold, Oak, Sci- 
entific Atlantic, Zenith, & many others. "New" 
MTS stereo add-on: mute & volume. Ideal for 
400 & 450 owners! 1-800-826-7623. B&B INC. 
3584 Kennebec, Eagan, MN 55122. 


CABLE TV DESCRAMBLERS—NOBODY 
BEATS OUR PRICE! Qu: Discounts, 24 
Hour Shipping-All Brands. Call: V.C.I. 
1-800-677-0321. 


livery 
giant stock! COD orders only. 1-800-995-1749. 


PREVENT DESCRAMBLER DAMAGE— 
Snooper Stopper Data Blocker $34.95 VCI 
1-800-925-9426. | 


—À —— ee AA oe 
CABLE TV 
l DESCRAMBLERS 
CONVERTERS 
ACCESSORIES 


SAVE $$$ DON’T RENT 
30 DAY MONEY BACK GUARANTEE 
PANASONIC, OAK, JERROLD, 
ZENITH, SCIENTIFIC ATLANTA 
PLUS MORE!!! LOWEST PRICESIII 
AA Electronics 


Leau 1-(800)258-9512 
= 


CABLE TEST-CHIPS AS LOW AS $9.95, FO} 
TESTING CABLE BOXES IN FULL SERVIC! 
MODE. JERROLD; PIONEER; PIONEEF 
CUBES; TOCOM 5503/5507; SCIENTIFIC 
ATLANTA; ZENITH; REMOTES $10; ME 
ENGINEERING 1 (800)926-4030. 


Cable TV 
DESCRAMBLERS! 


These are the ones you've 
been Looking forl 


UNE OF ALL MAJOR BRANDS 
RNON CHIPS 


LOWEST PRICES 
Piped Li BEATS US! 


Ly CATALOG 


1-800-618-7480 
Call 24 Hrs - 7 Days a Week 
WE SHIP IT TODAY - YOU GET IT TOMORROW? 


ER 
Pow" 


? of Equipment Used In Ver Area 


National Electronic Wholesalers ++ ««» 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambier for LESS than $12.00 if 
SEVEN EASY STEPS! RADIO SHACK Pari 
List and FREE Descrambling Methods thal 
COST NOTHING To Try, included. Send $10.00 
to: Information, Dept, 3, P.O. Box 669, Seabrook, 
Texas 77586. For C.O.D.s 1-713-922-3512 Any 
Time! 


SCRAMBLING NEWS. Technical info on cabl 
and satellite descrambling. No equipment sales 
Free catalog. Voice/FAX 716-874-2088. | 


CABLE TV converter box turn-on test. They wil 
stay on until your done testing. Lowest prici 
available. TAZ Electronics, wholesale distribu: 
tors have the chips. 1-800-800-8532 oi 
1-800-800-9521. 


SATELLITE AND CABLE DESCRAMBLERS| 
Large selection. From $34.95: Free catalog 
212-330-8303. 


Revolutionary Technology: Universal Bo) 
Works On Jerrold Or Pioneer Systems 
1-800-676-6342. 


CABLE DESCRAMBLERS, test turn-on kits Nd 
smoke, no mirrors, just low prices! Call everyone 
else, then call us for the best price. We pay cas! 
for cable equipment. No Florida sales, (305| 
425-0751. 


FREE INFORMATION—Eam $10,000/month. 
Simple! No selling! No recruiting! Send LSASE: 
Larry Chiappone, Box 1300, Dept. 1114, W. 
Babylon, NY 11704. 


Save $100's 


laws regarding private ownership of cable TV equipment. 


CABLE TV CONVERTERS 
L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with all State and Federal 
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CABLE EQUIPMENT (Cont'd) 


BLE Test Chips. Puts cable box into full 
rvice mode! $29.95 to $59.95 
B00-452-7090; (310) 902-0841. 


RBLE T.V. CONVERTERS, DESCRAM- 
ERS. Scientific Atlanta, Zenith, Jerrold, Pi- 
jeer, Oak. Replacements for most models. 
jality, Price and Service. Visa M/C. Dealer 
puiries invited. EAGLE Electronics Inc., 
0-259-1187, Number One, 1301 Railhead 
d., Naples, FL 33963. 


CABLE TV 
DESCRAMBLERS 


ALL BRANDS * BEST EQUIPMENT 
60 DAY TRIAL/1 YR. WARRANTY 


CABLE BOXES, INC. 
127 Hilltop Dr., St. Louis, MO 63132 


800-237-4951 


Disconnects all electrical circuits with 
a simple tur of the knob. Attaches to 
battery in minutes. Heavy duty. Suitable 
for 12 or 24 volt batteries. 
Eliminates battery drain, prevents elec- 
trical fires, provides emergency cut-off 
Remove knob to stop theft and 
unauthorized operation. 
$14.95 each postpaid 
omms, 
BATHURST, INC. 
| Box 27-PS, Tyrone, PA 16686 
| 814-684-2603 
| | Quantity discounts—12 units or more. 


SABLE T.V. EQUIPMENT 
10 Years Experience 


Scientific Atlanta 
Tocom 


Visa/MC/COD 


NEW TRONICS 
800-256-2880 


IMPUTERS 


FREE CATALOG-ON-DISK. IBM Compatible 
ShareWare. ASP Approved Vendor. BUSTER 
SOFTWARE, 1-800-598-7238. 


Computer Control of Your Home. Third Gene- 
ration Software for economy, convenience, se- 
curity. Free Brochure, 1-800-2-COCOON; 
1-800-226-2666, 


FREE GAMES!! 2 disks! Choose Macintosh’ 
Windows/DOS!! $4 S&H to SAVAGE, Box 403, 
Easton, MA 02375. 


Converters and 
Universal Remotes 


Compatible with any VCR, TV, 
descrambler or converter. 


Quantity discounts available. 30-day 
money-back guarantee. Call for free 
color catalog on other consumer 
electronics products and details on 
low-price guarantee. 


NOVAPLEX e$ 


8818 Bradley Ave. mmmn 
Sun Valley, CA, 91352 


HE SCIENTIFIC ATLANTA SPECIALISTS 
WEST PRICES CALL ACME CABLE 
PRODUCTS (209) 431-9111 


ABLE TV CONVERTERS & DE- 
RAMBLERS. Quality Cable Equipment at the 
st prices guaranteed! Knowledgeable and 
lofessional sales representatives who are ready 
help you! Call us today for your free catalog! 
gk ELECTRONICS INC. 


15-1512, 233 North 48th, Suite MBE, 
!coln, NE 68504-3512. 


BUYING A COMPUTER? Read this revealing 
report. Guaranteed! Send $4.00 to COMPU- 
BILL, 219-09 Northern Boulevard, Suite 68PS, 
Bayside, NY 11361 


CONTACT LENSES 


BUY YOUR CONTACT LENSES (ALL BRANDS) 
AT WHOLESALE PRICES. 70% SAVINGS. 
EXAMPLE—DISPOSABLES @17.00 INFOR- 
MATION 800-521-3511 


SURVEILLANCE 


Bug/Phone Tap De 


tors 
"aller ID 

overt Videos Vehicle Tracking 
pee Recon s 


FOR CATALOG SEND $5.00 TO... 


GOD 2400 niacara ris BLVD 


TONAWANDA, NY 14150 (716) 691-3476 


Record telephone coeversatons m your ofie or 
Mm Connecls between any cassenie or 108 
reae: and your Weapons ine Suns ato 


Super Powerful FM TRANSMITTER 

Many eves e gowe anche anime 

Transas up e & me 10 any FM ace (asy 10 

Assemble Kt - up o WV tatey inc mo] 

| | fortan ot Transminers. voce Serambers ane 
omer soecaly tems. ence $2 00 1o USI Coro 
‘Call 407-725-1000 or send $19.95 + $1.00 
sipping per item to: USI Corp.. PO Box 

PS-2052, Melbourne, FL 32902 COD's OK. 


1,560 Catalogs Listed, described. Unlimited 
duroes! $7.95. Catalogs, Box 92452X, Atlanta, 
A 30314. 


DON'T THROW AWAY THAT USED 
COPIER E PRINTER CARTRII 
REFILL IT | canow COMERS 
SAVE OVER 75% 


"s19.95 


CB RADIO 


DLICE—FIRE SCANNERS, CB'S MARINE 
WAY, ANTENNAS, HPR, BOX 19224PS, 
ENVER, CO 80219. 


MORÁCK 


| 

|ALL OTHERS OBSOLETE! 
| [ow Stace Mount Tecmo. AST500 
| ogy (SMT) makes the XST500 
anata mt ecrerend rM 
>| transmitter you can buy! Power- 
tae UOI dean odes 
|| eeassrangect ny anms 
eie ptn 
| | persuptoamite away. Powered 
Ernie dies 
|| Eee 
Pobre bed 
Aloe m aata EE AN, 
ir diria 


$44.95 cecx, vsa, uc, 
SATISFACTION GUARANTEED. 
1-800-336-7389 = gag 
XANDI ELECTRONICS - SINCE 198: 


q 


WORLD'S SMALLEST 
FM TRANSMITTER 


201 E Southern Ave, Sulte 111, Tempo, AZ 85262 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


MAKE FALSE CLAIMS. Our VT-75 ie the 
[fony one 


microtransmitter with miniature microphone 
and instructions to use as room or 
- $49.99 + $1.50 


DECO BEDFORD HILLS, NY 


INDUSTRIES* 10507 
CALL 914-232-3878 2HRS 


QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522. 


REPAIR FOAM ROT 
FOR YOURSELF! 


SAT wi save you hundreds of dors Al 

sizes including AR, Advent, BOSE. JBL 

Surrounds, adhesive & instructions 

527.95/p BOSE 901's $67.95/pr (nci 

S/H. No COD s) Do t yours with SAT! 
3562 MC/VISA 
587-8001 24 Hr 

Inc. make 8 mode! w/aroe 


| STEPP AUDIO TECHNOLOGIES 
[Po Bex 1088, Pist Rock. NC 28731 


Hobbyist Circuits—Room Monitor, Tone 
Decoder—More—CATALOG $2.00—Garrett 


Telep hone Listening 
bleu Mrs | 


Nee 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128PS, El Verano, CA 
95433. 800-635-3493. 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00. PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152. (801)487-3823. 


$29.95 


INCORPORATED 


| BUGGED? PHONE TAPPED? FREE Catalog of 
| Counter-Surveillance Equipment tells you Fast! 
| 1-800-732-5000. 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts. 


| any telephone! Plans $1.00, Free Catalog, 


Electromart, Box 4, Carthage, TX 75633-0004. 


———_LASERS——*| 
He Ne Tubes rom 

and $4 (900 
Laser Diodes 


FREE CATALOG 
MEREDITH—* P O. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE-WE HAVE EVERYTHING! Catalog 
$5.00. P.E.P., BOX 930024-S, Norcross, GA 
30093. 


AMAZING 
ELECTRONIC PRODUCTS AND DEVICES 


| Telephone Line Grabber! Multi-function device: 
oF access existing "ongoing" 


TELGRABIK Kit (rinu 
TV/Radio Joker Kit 


LLIST20 Plans ..$20.00 
3 Mile« FM Voice Transmitter 


ow cost, FMVIK 
| 3 Mile Automatic Phone FM Transmitter Kit van 
ation, VWPMTK. 


$129.50 
1mw Visible Red Laser Kil 


Produces 1m 
FREE CATALOG 


irf temp eq 
O 


v. LASOSK....$59.50 nag 
Or Send $1.00 


INFORMATION UNLIMITED 
POBOXTI6 DEPTPSIS3 AMHERST, NH 03031 
ER Orders 800-221-1705 ngs 603-673-4790 Fax 603-672-5406 


Roo =4 


|SPY SUPPLY [| 


Find out why the 
CIA — FBI — DEA — 
SECRET SERVICE 
Have ordered from our 

catalog! 
To receive yours, send $5.00 to: 
SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 
(617) 327-7272 


L ae e ee oe oe oe l 


SURVEILLANCE GEAR. LOW COST UNOR- 
THODOX SURVEILLANCE ELECTRONICS. 
VERY HIGH-TECH. CATALOG $5.00. CIA, 
INC., P.O. BOX 1032, MCLEAN, VA 22101. 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement Kits For Less. VISA/MC/ 
Discover. SIMPLY SPEAKERS: 
1-800-767-4041 


LASERS, .5mw To 20 watts, Hundreds of Laser 
Related Products & Plans. For Catalog Call (909) 
278-0563, or Write MWK Industries, 1269 
Pomona Rd., Suite #112, Corona, CA 91720. 


Lasers, pointers, lightshows, holography. For 
free catalog write: Midwest Laser Products, 
P.O. Box 2187, Bridgeview, IL 60455. 


ULTIMATE SURVEILLANCE, COUNTER- 
MEASURES, NIGHTVISION EQUIPMENT. 
CATALOG $4.00. SPYMART, P.O. BOX 340-S, 
MOREHEAD CITY, NC 28557. 


SMART ULTRASONIC BACKUP SYSTEM. 
Recognises Distance And Position. PATENT 
PENDING. Plans And Specifications $15.00, 
Or Send L.S.A.S.E. For free Info. SARAC'S 


ELECTRONICS, 2 Kelly Ridge Road, Carmel, 
NY 10512. 
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DO-IT-YOURSELF (Con't) 


Build your own 


Carbon Fiber Bike 


| a aes 


advanced materials! 
Complete plans 
‘and detailed 
molding techniques 


Compocycie 
P.O. BOX 422, St. Jerome 
Quebec, 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Comprehen- 
sive. 100 years of legal training. Free catalog 
(800-826-9228). Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


LEARN AUTO MECHANICS—SERVICING 
AND TROUBLESHOOTING HOME STUDY. 
CRAFTSMAN TOOLS INCLUDED. P.C.D.L., AT- 
LANTA, GEORGIA. FREE CAREER LITERA- 
TURE. 800-362-7070, DEPT. ZC109. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 


TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. DR. JOHN 
BEAR, PO BOX 826PS, BENICIA, CA 94510. 
800 835-8535. 


RE-KEY LOCKS FROM SCRATCH, SAVE, 
MAKE PROFIT, BOOKLET, $10.95 PLUS $2.50 
S/H. BARRETT INDUSTRIES, 1137 PARK 
BROOK, CT, MILPITAS, CA 95035. 


plant watering machine $79.95. Exciting 
Catalog! $3.00. Future Vision Technologies, 
2436 Stuyvesant Ave, Trenton, NJ 08618. 


EDUCATION & INSTRUCTION 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information tree. 
Phone free 1-800-228-5600, or write: American 
School, Dept. #347, 850 E. 58th St., Chicago, IL 
60637. 


LEARN COMPUTERS! | 


T LEARN COMPUTERS! 


1 e 
LE: 


Dept. KC109, Atlanta, GA 30328. 
| puni Lt 


CONQUERING THE BUSINESS WORLD! This 
business start-up guide reveals how. Step-By- 
Step! Acquiring capital, planning, permits, taxes, 
regulations, & so much more. Free details: 
Empire, P.O. Box 44306-PSC1, Cleveland, OH 
44144. 


Fear VCR repair! 

Home study. Learn hi 

| nut costs equi 
ment. Free career literature. 

| Call 800-223-4542 < 


I The School of VCR Repair 

4065 Roswell Road, Dept. VC109 
Atlanta, Georgia 30328 4 
- —  - — — a -— - 


s 


— m m — | 


PRIVATE INVESTIGATION TRAINING! Big- 
Income! Own Boss! FREE Information. Probe, 
P.O. Box (PS) 2133, Beverly Hills, California 
90213-2133. 


“FREE VIDEO" External BA/BS, MS/MBA, PhD/ 
LAW. Accredited, financial aid, (800) 688-3542. 
LA SALLE UNIVERSITY, Dept. 4618, Slidell, 
LA 70459-2000. 


Fearn to fix computers 
vest money n "irem 
Shooting, servicing, and install 

I ing PCs. Free literature, I 
Call 800-223-4542 

I The School of PC Repair, [| 


6065 Roswell Road, 

Dept. JC109, Atlant eid | 

-—— — — -— -— -— 

Fully Approved University Degrees! Eco- 
nomical home study for Bachelors, Masters, 
Doctorate, fully by California State 
Superintendent of Public Instruction. Prestigious 
faculty counsels for independent study and life 
experience credits (5,000 enrolled students, 
400 faculty). Free information—Richard Crews, 
M.D. (Harvard) President, Columbia Pacific Uni- 
versity, Dept. 2R5F, 1415 Third St., San Rafael, 
CA 94901: 800/227-0119 (California: 
800/552-5522) or 415/459-1650. 


[Bea home inspector! | 


sto hes you be more I 
make. 


800- 225- -4542 | 


ELECTRIC VEHICLES 


VOLKSWAGEN CONVERSIONS! FREE 
INFORMATION. PUBLICATION 
STRUCTIO! VIDEOS, COI 
KAYLORKIT, POB 1550P: 
CREEK, CA 95006-1550. 


CARS TO ELECTRICITY. Compo- 
nents catalog—$5.00; "Convert It" how-to 
manual— $30.00 book, $40.00 video. All three— 
$67.50. Electro Automotive, POB 1113-PS, Fel- 
ton, CA 95018. 


ELECTRIC VEHICLE PLANS AND PARTS 
CATALOG: Use electric power for your bicycle, 
gocart or car. Send $6.95 Universal Products 
Company, PO Box 2704-1758, Huntington 
Beach, CA 92647. 


EMPLOYMENT INFORMATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8068. 


INTERNATIONAL Employment. Free details! 70 
Chartres, Unit P, Montreal, Quebec, Canada 
H9A 1J7. Fax: 514-421-6831. 


EXTRA INCOME! ASSEMBLE EASY PROD- 
UCTS IN YOUR SPARE TIME! 1-800-377-6000 
'ex6055. 


ENERGY SAVING 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 64 pages. Fea- 
turing Sun-Lite®. Solar/electric vehicles, con- 
version kits and components. $2.00 post- 
paid. Solar Components, Dept. PS., 121 Valley 
St, Manchester, NH 03103. 


OVERDUE BILLS? Bad credits no problem! | 


Licensed/Bonded. Applications to $50,000. Not 
loan company. TCAC, Dept. PS, P.O. Box 26397. 
Birmingham, AL 35226 or call 1-800-869-0607. 


GET FREE CASH! Private money grants. Foun- 
dation giveaways. Loans. Millions available. 
‘Sources: Box 5529-Y, Diamond Bar, CA 91765. 


BE JUDGEMENT PROOF. PROTECT YOUR 
ASSETS. FREE INFORMATION. HEADS UP, 
BOX 33010, AUSTIN, TX 78764. 


FOR INVENTORS. 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND ENGINEER 
31 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 
US. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 

and record of invention, 


|Overseás production, prototypes| 
and research readily available. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS. 


Less than 1 hr. flight time to 
US Patent Office 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


Call toll free 
us&Canada } 000-367-7749 


OUTSIDE USA 516-367-7777 
FAX 516-692-2787 


REGISTERED PATENT ATTORNEY. D.A. 
Kettlestrings. Free patenttrademark informa- 
tion. 1-800-966-7577. 


PATENT AND DEVELOP Your Invention. Regis- 
tered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516) 499-4343. 


INVENTORS! Can you and from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving inventors 
since 1975. 1-800-338-5656. 


PATENT IT ECONOMICALLY! Free details. Li- 
censed since 1958. Rainer Associates, 2008 
Fondulac, Richmond, VA 23229. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated Inventors. 
Foundation. 1-800-525-5885. 


HAVE AN IDEA? INVENTORS for FREE IN- 
FORMATION PACKAGE/FREE REVIEW, call 
FREEDOM MARKETING INC 1-800-932-4298. 


Inventors: 
The Logical Process" 


to protection and potential profits. 

Free Advice. Your first step is importan. 
We have a database of 7+ million. 
companies to create opportunities. 

‘for our clients. APSI in Washington DC. 


800-458-0352 


PATENTS DEVELOPED-MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & MAN- 
UFACTURERS REPRESENTATIVE. Free In- 
vention Protection Certificates. PATMART, Suite 
702 PS, 233 Broadway, New York, NY 10279. 


SOLAR OVEN, EASY ENVI- 
RONMENTALLY CORRECT, RECIPES IN- 
CLUDED, PLANS $10.00: POB 50196, Austin, 
TX 78763. 


REAL ESTATE APPRAISER CAREERS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070. DEPT. 
RC109. 


ENERGY CONTENT OF 10 MAJOR FUELS 
(DIESEL, GAS, ALCOHOL, PROPANE) SEND 


SASE & $3 TOC. WILCOX, PO BOX 279, SHOE- 
MAKERSVILLE, PA 19555-0279. 


PATENTS. U.S.A./International. PRODUCT DE- 
VELOPMENT. Work Directly with Registered 
Patent Agent/Licensed Professional Engineer. 
Lunenfeld. Phone/Fax: 1-516-754-1000/ 
1-516-757-7575. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793. 


COLLEGE DEGREE WITHOUT CLASSES. | 
succeeded, you can too! Complete report $5 
(refundable). National College Studies, PS394, 


POB 4352, Kingston, NY 12401 


FINANCIAL 


FEDERAL for small business now avail- 
able. 1-800-777-6342 for free details. 


‘S.E.LL™ YOUR IDEA! Discover our exclusive 
S.E.LL." SYSTEM for New Product Develop- 
ment. For free information, call Harshaw Re- 
search 800-451-1326. 


INVENTORS—NEVER SEND IDEAS 
STRANGERS! AVOID SCAMS-SA\ 
THOUSANDS! REVOLUTIONARY IDI 
PROTECTION/MARKETING METHO| 
NONPROFIT ORGANIZATION. FRI 


economical. 
1-800-398-4444. 


Direct Patent Servic 


it from your ideas! QUORUM INTERNATI 
AL, a rapidly expanding manufacturi 
marketing company is actively seeking consu 
er products. Send ideas to: Quorum Inti, Prodi 
Research Dept, 1550 W. Deer Valley Rd., P 
nix, AZ 85027. 


FREE INVENTION PACKAGE: Davison & 
| sociates offers customized Development, 
enting, and Licensing. Proven Resul 
1-800-677-6382. 


INVENTORS’ DIGEST. Americas ONLY In 
tors’ Magazine. $22.00/year. Satisfaction gul 
anteed. 1-800-838-8808, 


I" do computer animation of your invention 
put on video tape. Perfect for showing to in 
tors. Demo tape $10. Info. — Free. Write: 
Modeling. P.O. Box 4185, Denver, CO B0: 


BUILD A COMPUTER CONTROLLED (CNC| 
AXIS MILLING MACHINE for less than $: 

Plans and software $65.00. Information $5. 
MAXNC, 1661 S. ASH, CHANDLER, AZ 852. 


INVENT SOMETHING? ESI Inc. links un 
nected individuals with decision-makers. Fi 
brochure supplied. 1-800-547-7885. 


INVENTOR'S UNION NETWORK—Fund| 
provided. SASE. DMG, Box 86903, Los Angel 
CA 90086; 213-388-6241. 


INVENTORS: mass produce your invention 
your garage with plastic. Make molds. Inform 
tion package and sample. $19.95: Magic Eni 
prises, PO Box 2090, Lake Havasu City, 
86403. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPEI 
MAGAZINES! SAMPLER: 3/$2.98. FREE BI 
CHURE. MULTINEWSPAPERS, Box 866- 
Dana Point, CA 92629. 


GOVERNMENT SURPLUS 
DRUG RAID SEIZURES: Dirt Cheap! Cal 


Seizures, B| 


GOVERNMENT SEIZED Cars, Trucks, Boa 
Computers, Televisions. Surplus Bargains 
lore! Your Area: 1-800-601-2212 Ex. SP605( 


HEARING AIDS 


HEARING AIDS 


ZATALOG. FREE! 


I Ses anG neta Finest. 
3 ‘save up to HAL! 
Tissier Sold by AIR MAIL on FOI 
IL TRIAL. FREE Catal : 
E MONEYSAVERS... 
S3D 36658 Apache Plume 
IL Palmdale, CA 93550 


CATALOG! 
New Hearing Aids 


+ All Models 
* Huge Savings Qu 
* No Salesman will call 

Try Before You Buy! 


Write: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 
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HEARING AIDS (Cont'd) 


UNG AIDS - GUARANTEED LOWEST 

š! No huge commissions. Home trial, 
1S. All makes. We're the oldest, biggest, best. 
stom instrument specialists. Free information, 
-800-323-1212. Lloyds-PSC. 


MONEY Reading books! $30,000/yr In- 
potential. Details. (1) 805-962-8000 Ext. 
20025. 


TYPISTS, PC users needed. $35,000 
lial. Details. Call (1) 805 962-8000 Ext 
20025. 


[329.84 Assembling Products At Home. 
ree Information. Toll-Free: 1-800-333-3294 
Message). 


[1,500 WEEKLY mailing our circulars! . . . Be- 
lin NOW! ... FREE packet! MESA-L2, Box 
), Cordova, TN 38018-4000. 


Mining Part-Time, Self-Employed. Learn 
on VHS Video. GPV, Box 20113, Roch, NY 
20. 


llent Income! Assembling easy products at 
ime. Program Guaranteed! 1-800-377-6000 
l. 6050. 


BORROW: $100 - $100,000! Fast! Confidential. 
Glendale Associates, P.O. Box 260279, Plano, 
TX 75026. 1-800-444-6599. 


DOMEBUILDER'S GUIDE or COMPOST TOI- 
LET plans. $19.95. HOME/SHOP, 601E Creek- 
side, Wasilla, ALASKA 99654. GUARANTEE. 


MeL 
MEN S WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 
form 0 it 


Ext h 


Exci 
Quality. Send foi 
FREE CATALOG. 


HITCHCOCK SHOES, INC 


Dept. 46C Hingham, MA 02043 


MODELS—SHIPS, CARS, 
PLANES, ROCKETS 
STEAM ENGINE KITS ai savings to you! Send 


$2.00 for catalog. P.M. Research Inc., Dept. 5, 
4110 Niles Hill Road, Wellsville, NY 14895. 


HOBBIES & COLLECTIONS 


IILITARY Medals Catalogue. $1.00; 10 issues 
8.00. S. Vernon, BOX 890280PS, Temecula, 
92589-0280. 


BOLD PROSPECTORS: Sniping - crevicing 
ide $5.00: OLD PROSPECTOR, PO 652, Mt 
Baldy, CA 91759. 


HOME PROTECTION 


}RIME WORSENS— Protect family and proper- 
. Catalog $2.00 (refundable). B&FC, Box 1383, 
tbrook, ME 04098. 


INVENTIONS WANTED 


ENTIONS, ideas, new products! Presenta- 
pn to industry. National exposition. 1-800-288- 


IVENTORS: Free Patenting Information Kit! 

Network Represents people with 
Product ideas. Prototype or schematics 
; but not required. Call today! 1-800- 
15-2246 Ext. 67. 


NEEDED.— Free advice and infor- 
ation. 45 years combined experience, Call 
-979-5555. 


IPEX-Americas largest invention/new product 
ow! Over 500 exhibits expected from more 
jan 20 countries. New product licensing/sales 


pportunities! 1994 


800-422-0871 


May 20-22, 


|EPLICA SWISS WATCHES 18KT Goldplated! 
st Prices! 2Y Warranty! Waterproof! PH 
04) 682-0609; FX (404) 682-1710. 


JOKES & NOVELTIES 


FREE COLOR CATALOG 

Choose from over 200 kites. 

Many unusual & innovative designs. 

Call or write for your catalog today! i g 

Into The Wind e (800) 54-034 | 

1408-P Pearl St., Boulder, CO 80302 
= = uu € e um oll 


LOANS BY MAIL 


ORROW $500-$40,000! "Overnight" on Sig- 
ture. Keep indefinitely! Action, Box 5499-Y, 


st. Top finders fees paid. IMEA. 394ps1. Box 
574, Newport Beach, CA 92659-8574. (714) 
22-9260. 


LIVE STEAM MODELS! Kits or Assembied. 
Over 100 different models. Stunning Colored 
CATALOG $6.95 Refundable. VIDEO 9.95 
YESTERYEAR TOYS & BOOKS INC, Dept PS, 
Box 537, Alexandria Bay, NY 13607. PHONE. 
(613) 475-1771 


MONEYMAKING OPPORTUNITIES 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 6517. 


MONEY MAKING CATALOG. Best oppor- 
tunities. Free details. Success Products, Box 
50183P. Minneapolis, MN 55405. 

Video Poker: learn how play and win. SASE. 
Creative Engineering, Denver, CO B0237-0564. 

NO GIMMICKS! 1000s WEEKLY. RUSH $4.00 


FOR PROFIT PACKAGE. (REFUNDABLE). NTI, 
100 BEDFORD SPRINGS, LYNCHBURG, VA 


24502. 


MOVIES/FILMS/VIDEOTAPES 


-| VIDEOCASSETTES!! New Exciting Titles $2.79. 


Photolog $1.00: Horton, Box 2011-P, Ghicago, IL 
60690-2011. 


OF INTEREST TO ALL 


* $1.00 S&H. C.R. Service, P.O. Box 16112, 
Milwaukee, WI 53216. 


STAR TREK Fans Wanted for Club! National, 
Box 32215, Detroit, MI 48232. 


RAISE TOBACCO--Roll your own for pennies. 
Tax Free, Brochure: Budmasters, Box 4600, 
Clearlake, CA 95422. 


PATCHES, DECALS, BADGES 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
914-679-6600. 


PLANS & KITS 


Build your own 
super strong 

concrete dome! 
Offices, homes, 


sheds, cabins, 
rental units, etc 


$19.95 


VHS Video 


Monolithic Constructors, Inc. 
PO Box 4795 - Italy, TX 76651 


Dome Homes — Pre-cut kits — Superinsulated — 
Dome Tour Video - Natural Spaces 
1-800-733-7107. 


DETAILED PLANS. Beautiful 5-car, 44” long, 
WOOD TRAIN. $5.35. Etowah Station, Box 485, 
White, GA 30184. 


PLANS, BLUEPRINTS 


BIRD HOUSES: Blue Bird, Woodduck, Bam owl, 
Bat House. All four plans $5.95. Send to: 
MASTER PLANNERS, P.O. BOX 1563, EASL- 
EY, SC 29641 


Build The Perfect Mouse Trap using Household 
Materials—Send $9.95, E.B. Designs, P.O. Box 
506, No. Branford, CT 06471 


UNIQUE BBQ SECRETS! Complete detailed 
‘manual. Grills, marinades, sauces, PLUS BEST 
RECIPES from the last 50 years! SATISFAC- 
TION GUARANTEED! Send $9.95 to Excell, 
P.O. Box 1677-PS1, Sutherlin, OR 97479. 


CHILI & SWEETBREAD Well known for flavor. 
GREAT combination. SASE & $2.00, Chili, 1 
Arcadia Ave, Latham, NY 12110. 


JERKY RECIPES, ILLUSTRATED. Salmon, 
Venison, Beet, 12 total. Easy, i . nutri 
tious! $10 PPD; RECIPES, Dept. W1, PO BOX 
276090, SACRAMENTO, CA 95827. 


SHOOT A POTATO over 300 yards. Portable 
cannon plans $4.00. Plans, Suite 358, 3131 N. 
90th, Omaha, NE 68134. 


Backhoe for kids, easy to build $12.95. Bischof, 
4515-176th St. SW, Space #3, Lynnwood, WA 
98037. 

CD RACK also holds VHS, Video 8, and cas- 


settes. Send $6.00 for plans. CDF, Box 4933, 
Midland, TX 79704-4933. 


PLASTICS 


RUBBER, plastic compounds, techniques, 


sources. Free information: Caster, Box 16586V2, 
Memphis, TN 38186-0586. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! CRB, Box 56PS, Commack, 
NY 11725. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423. 


NORTHERN IDAHO. 5-10-20 ACRES. Beauti- 


fishing, recreation, retirement. FREE brochure. 
NATIONAL ASSOCIATED PROPERTIES, 1111- 
C Sherman, Coeur d'Alene, ID 83814, (208) 
664-8161 


GOVERNMENT LAND 

US CITIZENS ONLY 
20 acre clam program stil viable get yours for $20 
government fee n AK, AZ. AR, CA. CO. ID, MT. NV. 
NM. OR, UT. WA, WY. For complete, step-by-step 
package including maps. telephone helpline, fing 
forms, et. send $20; or for more information send $3 
PUBLIC LANDS TITLE, PO Box 2945-PS Port Angeles. 
WA 98362-0336 (ths s not Homesteading, ts much 
easier and only costs ST 


* MONTANA LAND * 
20 ACRES - $12,900 


Hik nt fish 


EXCELLENT FINANCING 


[—— MONTANA 
| Trees, Creeks and Widife, 20 QUALITY acres. 
(and up). close to Yellowstone Park, starting at 


$5750." Easy Owner Financing. Guaranteed 
[Access. Warranty Deed. Free Color Brochure. | 


| Rocky Mountain Timberlands 
| 1315 East Main * Dept. PS, P.O. Box 1153. | 
Bozeman, MT 59771-1153 + (406) 586-8088 


E Call Toll Free: 1-800-682-8088 — 


GOVERNMENT LAND now available for claim. 
Up to 160 ácres/person. Free recorded mes- 
sage: (707) 448-1887. (4JG6) 


GOVERNMENT HOMES, HUD, Foreclosures. 
WAY BELOW Market Value! Government Financ- 
ing. Your Area. 1-800-434-5977 Ex. GH6050. 


MELP NEED COLLEGE FUNDS. RECIPES 
$4.00. M. SKINNER, P.O. BOX 7822, LOVE- 
LAND, CO 80537-0822. 


ELECTRIC THREE-WHEEL SCOOTER. Infor- 
mation $5.00; Plans $20.00. SPS 4301 Bryant 
125. Oklahoma City, OK 73115. 


“MOUTH WATERIN" TEXAS CHILI. Blue Rib- 
bon winner. $3/SASE Recipes, Box 150600PS, 
Fort Worth, TX 76108. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 2421- 
PS, Pratt, Chicago, IL 60645. (312) 764-0100; 
(800) 890-3199. 


FLAT ROOFS— SAVE 70%. Solve any problem. 
Any size root. Revolutionary reinforced acrylic 
system. Easy, safe, foolproot. Proven 24 years. 
We manufacture, consult, instruct. FREE Infor- 
mation: PSB Roofage, P.O. Box 20784, Lehigh 
Valley, PA 18002-0784. 


Satellite-TV Aaaa 
100% Satisfaction 56 Pago 


Guarantee Catalog Buyer's Guide 


* AN Majo 
T 


+ Huge Savings 
+ Easy Installation 
+ Complete Intruel, 


40,000 Si 
1-800-334-6455 


IM 216726423) Pan 1A 
SKYVISION INC 
1030 FRONTIER DRNE 
FERGUS FALLS. MN 86837 


INSTALL OR UPDATE YOURSELF! 


d 


SUPER iow satellite prices. Free U.S.— 
International catalog. Satman, 800-472-8626. 


VC-2 RS MODULES WITH PROGRAMMING 
$399.00. IMMEDIATE SHIPPING. WE SELL 
AND SERVICE ALL MAJOR BRANDS OF SAT- 
ELLITE EQUIPMENT. SATELLITE T.V., 120 
W. CENTENNIAL, MUNCIE, IN 47303 
1-317-288-0074 TECH HOURS 11-5 E. 


Get the sound for VCII. $19.95. Nassirian, Box 
382, Riolinda, CA 95673. 


SCIENCE & CHEMISTRY 


ROBOTICS, ASTRONOMY, PHYSICS, CHEM- 
ISTRY AND LABORATORY SUPPLIES CATA- 
LOG. $3.00 REFUNDABLE. SINCE 1970. SAVE 
UP TO 30%! ANALYTICAL SCIENTIFIC, 11049 
BANDERA, SAN ANTONIO, TX. 78250. VISA. 
210-684-7373 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. BOX 1, CATASAUQUA, PA 
18032. (717) 256-3087. 


Cosmic ray CLOUD CHAMBER. Thorough 
plans, $24. Kit, $29. Les Williams, 30436 Miller, 
Valley Center, CA 92082. 


LABORATORY GLASSWARE, equipment, 
Vacuum Pumps. New & Used. Unbeatable 
Prices. Catalog $2.00. Reynolds Scientific, P.O. 
Box 3728, Pinedale, CA 93650-3728. 


WILD SCIENCE NOVELTY CATALOG, $2.95 
EACH. SCIENCE, PO BOX 7135, TEXARKANA, 
TX 75505. 


A NOVEL HIGH-TECH GIFT IDEA 
PROTON 


endgerevil CHERISH hs ONE OF-A 10ND PN. 


REPENT Ps S300 Each me an s Order orly) 
CASH CHECK OR MONEY ORDER (alow 4 16 


TO: COMM FIN 4772 Almond Avo. Box 91231 Lon, KY- 


CHEMICALS: WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, GLASS- 
WARE, INSTRUMENTS AND SUPPLIES. 
ADVANCE SCIENTIFIC, 305-927-2700. 
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vide food for 70 mil- 75 Years AGO 
lion people. The | 
22,500 square mile | THe 
| EDITED BY CANDACE GOLANSKI | BY CANDACE GOLANSKI area would be made $90,000,000 
fertile by a complex | Farm 
system of canals and | 
25 Years Aco | dams. Water divert- he construction of a mas- 
ed from the Sacra- sive $90 million sea dike 
VCR Precursor mento River would will enable Holland to re- 
travel more than 395 claim 820 square miles 
lectronic video-record- miles, flowing up to from the depths of the 
ing (EVR) promised a 125 feet uphill. Hun- Zuider Zee. Ninety percent 
complete audiovisual dreds of billions of | ofthe drained seabed will 
entertainment and edu- 50 Years Aco gallons of water would be be suitable for farming. 
cational center in the | distributed, allowing farms Deeper areas will not be 
home. Electron-beam | FEEDING to double or triple current 
image recording gener- | 70 Mnuon ProPLE crop yields.—March 1944 
. ated tiny | j Today, more than half of 
|pon completion of a the fruits and vegetables 
$500 million irrigation consumed in the United 
system, California's central States are grown in Cali- 
valley is expected to pro- fornia's Central Valley. 


25 Years Aco 
Mussion AccomPusHED 


o manned craft had ventured farther from Earth than 


picture | Gemini 11—851 miles—until the crew of Apollo 8 traveled 

frames identical to those 220,000 miles to the moon. In 20 hours they orbited the moon | disturbed, leaving a large 

on movie film, The EVR ten times, photographing the sur- | central lake in Holland. 

player was expected to face in order to draft maps that » | The reclaimed blocks of 

cost around $800. In- would be essential to Apollo 11's land, known as polders, will | 

home recording was not | anticipated lunar landing. A suit- be divided into 4,800 farms 

an option but prerecord- able touchdown spot was selected : of 100 acres each. These 

ed movies and television and landmarks for approach were $ F 5 farms will be available for 
would be noted. Rough waters complicated / lease at $13 an acre annu- 

available for about the the landing on the return to | ally—March 1919 

price of a record album. Earth, but Apollo 8 hit the Pacific | The barrier dam was 

—March 1969 Ocean within 5,000 yards of the completed in 1932 and the 

The introduction of recovery carrier.—March 1969 proposed land was re- 

the videocassette recor- On July 20, 1969, Neil Arm- claimed. As anticipated, 

der in 1975 made the strong stepped from Apollo 11 to nearly all of the land is 

play-only EVR obsolete. become the first man to walk on suitable for agriculture and 


the moon much is still farmed today, 


100 Years Aco 75 Years Aco pedestrians promised to al- Seventh and Lexington 
leviate the congestion. Avenues.—March 1919 
Ricut Or WRONG Movers SIDEWALKS Three concentric lanes, trav- Although similar systems 
eling from 3 to 9 mph, could had been demonstrated with 
In an experiment to deter- ven with subways, elevat- be operated by a single engi- great success at the World's 
mine the cause of handed- ed trains, and street cars, neer, and passengers could Fair in Chicago in 1893 and 
ness, a female infant was | traveling in New York can get on at any point. The pro- the Paris Exposition in 
never carried, was fre- | be slow. A circular, under- posed system would run be- 1900, this moving sidewalk 
quently turned in her sleep, | | ground cortveyor belt for neath 42nd Street between was never built. 


and was not allowed to | 
stand or crawl. These prac- | 
tices eliminated the exter- 
nal stimuli thought to influ- 
ence right-handedness. The 
infant used her right hand 
in 90 percent of the cases, 
suggesting that right-hand- 
edness was inherited, not 
learned.—March 1894 | 
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"I've got the spreadsheets in my pocket..." 
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1993 Sharp Elect 


[Sharp Pocketsize Touch Screen Wierd e @Z-9500] 
EX. 


THE NEWWORKPLACE 


The new WIZARD OZ-9500 
electronic organizer. Without it, 
you couldn't carry spreadsheets* 
in your pocket. Or files. Or E-mail. 
Let alone access them at a touch. 
Without it, you couldn't fax on the 
go. Sketch a map. Write a letter. 
WIZARD. And send them to PCs 
or MAC s. Wirelessly. Without it, 
you couldn't have an infrared 
exchange of messages, with asso- 
ciates, in meetings. WIZARD. 
Much less carry your diary, 
address book, business files 
and notepad. As easily as you 
carry your wallet. But with the 
WIZARD, you not only get 
proven technology, you get the 
electronic organizer that outsells 
all others combined. Not to men- 
tion, the power to make anyplace, 
your E. i E | 


1-800-321-8877 ~ 


q= I 8 7 pis 

SHARP - 
FROM SHARP MINDS 

COME SHARP PRODUCTS" 


ATORS 


MTTARD* 


€. *Requires optional software card Simulated screen image. 


Remember When When you're tearing down rough roads or trudging 
uu - z 
Th i zs Th im ay over turbulent terrain, comfort is hard to come by. 
Rides Like 


That is, unless you're driving a new Chevy Full-Size 
LAA 5 j 
A Truck 
Was Bad 9 Pickup. Its advanced independent front suspension 


system makes every wrinkle in the road closer to a smooth glide down the highway. And get 
à load of those seats. They're more like something youd expect to find in a luxury car than in 
a pickup. But then, that's the theory behind every corner of this interior. After all, just because 


Chevys are as solid as a rock doesn't mean they should ride like one. LIKE ^^ ROCK | 


Chevy. The most dependable, longest-lasting trucks on the road. —-— | 


